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PKEFACE 



Book Five o£ Tlic Ptipih' Arithmetic containa i 
thorough and comprehensive treatment of all thffl 
topics usually taught in the seventh year. Pep[ 
centage bi its various relations and with specia 
emphasis upon its practical applications, simple 
terest including the indirect cases together with th*^ 
various methods of landing interest, bank discount, 
bills and notes are all fully and clearly presented. 
This volume also includes an extended treatment 
of business forms, simple accoimts, foreign moneys, 
the metric system, and an introduction to algebra, 
including the solution of simple equations and of 
arithmetical problems by algebraic methods. 

The appendix of tliis volume contains a list of 
the tables used in connection with the study of 
mensuration, practical measurements, and the met^ 
ric system. 

The development of the work in this volume is 
In accordance with the general plan of tlie aeries, 

The special featiu-es are : 

I, Reading and discussion as an introductory 
study to new topics. 

II. The clear indication of the steps in progress 
in the treatment of each topic. 



vi PREFACE 

III. The use of type forms and of model solu- 
tions in problem-work. 

IV. Numerous graded exercises for oral and 
written practice, and an abundance of real prob- 
lems from everyday life for thoughtful considera- 
tion. 

V. Summaries and reviews. 
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NUMERATION AND NOTATION 

1. Notation is the writing of mmibers by means i 
of characters ; e.g. eighty-one is written 81 or 
LXXXI. 

2. Numeration is the naming or reading of 
numbers written by means of characters ; e.rj. 81 
is read eighty-one- 

ARABIC OR DECIMAL NOTATION 

The common mode of writing numbers is called 
the Arabic notation. It was first introduced into.J 
Europe by the Moliammedan Araljs, who had J 
acquired it from the Hindus of India. It baa been 
in general use among Europeans for about four 
hundred years. It is sometimes called the decimal 
system of notation. 

3. The Arabic or decimal notation is distin-"! 
guished by four features : 

(1) Ten numerals, figures, or digits are used as ] 
characters ; i.e. 1, 2, 3, 4, 0, 6, 7, 8, 9, 0. 



2 NUMERATION AND NOTATION 

(2) The zero or cipher, 0, is used to fill vacant 
places or orders. 

(3) Each figure has a place-value ; e.(/. 75 means 

7 tens and 5 units. 

(4) The place-values or orders increase uni- 
formly by powers of ten from right to left. 

Notes. The power of a number ia the number of times it 
is taken as a factor; e.;/. the first power of 10 is 10; the second 
power of 10 is 10 X 10 or 100 ; the third power of 10 ia 
10 X 10 X 10 or 1000 ; etc. Heuce the orders of numbers in 
the Arabic notation as we progress from right to left in any 
whole number are units, tens, hundreds, thousands, ten4hou- 
miids, hundred-thousands, millions, etc. Each order has a 
value ten times as great as the order on its right. 

The orders to the right of units are used in writing deci- 
mal fractions. They are tenths, hundredths, thoitsandtlta, 
ten-thousandths, huiidreilAhousandihs, miUionths, etc. 

4. Tlie orders of decimal fractious are separated 
from tLe orders of whole numbers by a dot or period 
called the decimal point. 

5. Ten orders of whole numbers and eight orders 
of decimal fractious are shown in the following 
table : 



4976368246»9753 83 49 



ARABIC OR DECIMAL NOTATION 

The denominator of a decimal fractioii is the 
name of the order to the right of tlie decimal point 
occupied by the last flgm-e of the numerator ; e.g. 
.025 is read 25 thousandths, the numerator being 
25 and the denominator being thousandths. 

The removal of a decimal figure one place to the 
left multiplies its value by 10, and its removal one 
place to the right divides its value by ten ; e.g. .40 
multiplied by Ifl becomes 4.0; and 0.5 divided by 
10 becomes .05. 

Note. Moving the decimal point to the right produceB 
the saiue result aa moving the figuve to the left; and mov- 
ing the decimal point to the left produces the same result 
as moving the figure to the right, 

6. A mixed decimal is a whole number and a 
decimal fraction written together. 

7. A complex decimal is a decimal containing 
a common fraction ; e.g. .5f is read five and three 
fourths tenths ; .0785^ is read seven hundred 
eighty-five and one third ten-thousandths. 
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EXERCISES 




Read aloud : 








.1234 2. .12345 


3. 


.123456 


4. 200.0020 


.7068 .20640 




.260450 


4060.00065 


.9600 .03000 




.100900 


900.000900 


.0745 .00781 




.084010 


84.00084 


.0109 .42008 




.100604 


27.0087 



I 



4 NUMERATION AND NOTATION 

Read the same numbers, after moving the deci- 
mal points one place to the right. Two places. 
Three places. 

Read the fractions given in the next exercises. 

WRITTEN EXERCISES 

9. Write decimally : 

1 66 9 703 « 2064 ^ 8 6 

■■•• 10 ^- 1000(r **• 10000 *• loOOoo 

4 5 703 2064 7 

lOOOOO lOOOOoo 10 lOOOO 

9 6 703 2 64 3 2 8 5 

1000000 10 1 1 

7060 
100000 



2400 7 3 2064 

looooo iooooo iMtf 

Seventy hundred-thousandths; seven ten-thou- 
sandths ; seven hundred millionths ; seven hundred 
hundred-thousandths. 

Miscellaneous Examples in Reduction of Decimals 

SIGHT EXERCISES 

10. 1. Reduce to tenths : .60 ; .400 ; .7000 

2. Reduce to hundredths : .4; .3; .7; .3^ 

3. Reduce to highest decimal order : .400 ; 
.35000; .016000; .20700; .30090 

4. Reduce to thousandths : .9 ; .8J ; .0325 

5. Change to hundredths: .060; .0100; .755 

6. Change to thousandths: .1500; .68; .25000 

7. Change to ten-thousandths : .07560 ; .08500 

8. Change to hundred-thousandths : .7506200 



FUNDAMENTAL PROCESSES 
WRITTEN EXERCISES 

11. Reduce to coiumon fractions or to mixed 
numbers in lowest terma : 



1. .0326 


2. 1.62.500 


3. 


8.0720 


*. 18.1875 


5. .24 


6. 


.0400 


7. 0.194J 


8. 6.11J 


9. 


6.0066 


10. 12.0(l42f 


u. l.dUf 


12. 


l(l.016| 


13. .02| 


u. .011 


15. 


.4281 



EXERCISES 

12. Reduce to decimal form : 

1- tW 2. ^ 3. II 4. -^ 

9. 7f^ 10. 14^ 11. 25^ la. G&^ 

^- sh "■ -ffifVir "• wfw «• 25^ 

17. Compare: .487 with ^; .387 with ^. 

18. Which is greater, .287 or | ? .435 or | ? 

19. Which is less, ^ or .6385 ? 1.167 or 1^? 

FUNDAMENTAL PROCESSES 

13. The fundamental processes of arithmetic are 
addition, subtraction, multiplication, and division. 

14. Like numbers are numbers tliat consist of 
units of the same kind. 2 pounds and 3 pounds 
are like numbers. 



FUNDAMENTAL PROCESSES 

ADDITION 
Types of Oral Drills for Frequent Practice 
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15. 1. Add by 9's to the number nearest 100. 
What is the number ? 

2. Add by 7'8 from 3 to the first total beyond 
100. What is that total ? 

3. Beginuing with 6, add 9 at each tap of the 
pencil. 

4. Find the sum of: 41, 8, 8, 9, 12, 6, 9, 14. 

5. What is the amount of 75 ct., 18 ct., 19 ct., 
37 ct, 15 ct.? 

6. Add 15 to each of the following: 18, 21, 35, 
27, 39, 43, 56. 

7. Add 39 and 22 ; 69 and 22 ; 79 and 22. 

8. Add 28 and 15 ; 38 and 15 ; 48 and 15. 

SUBTRACTION 
Types of Oral Drills for Frequent Practice 

16. 1. Beginning with 100, subtract 7 at each 
tap of the pencU, Give the remainder. 

2. How much must be added to 82.71 to make 
$5.80? 

3 Beginning with 95, subtract 8 until a re- 
mainder ending with the figui'e 5 is reached. 
Write your answer. 




MULTIPLICATION 



4. Subtract 1) from each uf the foUovviug : 51, 
42, 65, 87, 83, 94, 38. 

5. I bad $4.50. I .spent S1.30. 26 ct.. 20 ct., 
18 ot., 22 ct. How much had I left ? 

Find the change from a one-dollar bill of the 
following amounts ; 

6. 18 ct. 7. 47 ct. B. 57 ct. 9. 65 ct. lo. 76 ct. 



From a two-dollar bill ; 
11. $1.44 12. J1.56 
15. $ .19 16. «1.39 



$1.13 
»1.61 




MULTIPLICATION 
Types of Oral Drills for Frequent Use 

17. 1. Add by 15's to 100. 
a. Write the twelfth multiple of 3 ; of 6 ; of 
t ; of 12 ; of 6 ; of 10 ; of 7 ; of 4 ; of 8 ; of 11. 
How much is 11 X 8 ? 5x13? 4x18? 
How many are 3 X 15 ? 8x16? 16x16? 
How many are 10 times 38 ? 6 times 38 ? 
3x17=51; 6x17 = ? 9x17 = ? 
(6x8)-l-(6x8)=? (18x6)-{3x6) = ? 
(4xl6)-f(4xl5) = ? (5x16) -I- {5x16)-' 
(9x15)- (4x15)-? (12x16) -(4x18)-' 
How much is 16 X 15 ? 20 x 20 ? 



I 

i 

I 
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DIVISION 
Types of Oral Drills for Frequent Uae 
la 1. How much is 72-!- 12; by 3 ; by 4 ; by 6 ? 
a. 550-5-10 = ? 1100-i-10 = ? 2150-5-10 = ? 

3. One factor of 245 is 5 ; what is the other 
factor ? 

4. Give the sets of factors of 24; 35; 36; 40, 

5. How many 6's in 36 ; in 54 ; in 60 ; in 96 ? 

6. ?-i-3 = 12; ?-^4=12; ?-)-6=12? 

7. Add the quotients of 48 ^- 4 and 28 -t- 7. 

8. Go from -A to ^ as quickly aa possible, and 
then back from B to A. 



Divide by 7; by 21. 




9. Begin witli 100 ; multiply by 4 ; divide by 
50 ; multiply by 9 ; subtract 8 ; divide by 16 ; 
add 37. 
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DIVI8I0N 


^H 


WRITTEN EXERCISES 


^^^H 


3A Add, looking for combiuations of 10. ^H 
Verify eacli answer by adding in reverse order.^^J 
Read ttie numbers aloud and tlicn add sileutl^^^l 


Verify each answer as in example 1. 


■ 


1. 16497 


2. 637.54 i 


1. 349701^1 


8534 


71895 


820676^1 


^m 7625 


108407 


14087128 


^B 908 


7669 


9453342 


^^V 20654 


33792 


27908136 


P 18908 


89526 


40075000 


I 3941 


875000 


774.5845 


1 7076 


98876 


6078974 


1 *^ 


729302 


3892474 


m 39 


10701 


20967845 


^^L 


78844 


3807049 


^^1 


204721 


10007006 


^■^ 


68973 


30800049 


r 84232 






1 Add vertically 
■ totals. 


and liorizontally and 


compare the 


1 t. $256.84 
■ 318.19 


1 416.83 
219.44 


» 126.76 
264.82 


1 420.08 


377.25 


194.38 


^^— 294.65 


240.80 


227.55 


^^K 


329.66 


203.46 



ANALYSIS OF PROBLEMS 



Forms of statement and forms of analysis in the solu- 
tion of problems in multiplication and division by integers. 

20. The complete solution of a problem contains 
(1) the statement, (2) the analysis, (3) the com- 
putation (or algorism), and, possibly, (4) the proof 
or verification. Some solutions may properly be 
accouipanied by a diagram. 

1. (Multiplication.) At $6.2ii per barrel, how 
niiich will bbl. of flour coat ? 

Analysis 
The cost of 9 bbl. is times 
the i;ost of 1 barrel. Tliere- 
fore, 9 bbl. will cost 9 X $ 6.25, 
orSS6.25. Ans. 

2. (Multiplication.) How many collars can be 
bought for $L5, if 8 collars cost $1 ? 

Statemeat AnaljrGis 

$1 8 col. S15 will buy 1', tiiiifis as 

S15 ? much as SI. Therefore, » 15 

will buy 15 X 8 collars, or 120 

collars. AiiK. 

Note to Tbachers. Pupila should t« trained to set down 
problems bi a. clear but brief form. The Htatenients presenterl 
herewith luatte conHpicuous the correEpondence (i.e. the ratios) of 



1 bbl. 
9 bbl. 
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the given terms and the required term. The required term, 
indicated by ? or x, is preferably placed last. Mere correspond- 
ence is indicated by the ( ), and not by the sign of 

equality ( = ). 

3. (Partition.) If 16 yd. of cloth cost $ 40, what 
is the cost of 1 yd. ? 



Statement 



16 yd. 

1yd: 



$40 

9 



Analjrsis 

The cost of 1 yd. is ^ of the 
cost of 16 yd. Therefore, the 
cost of 1 yd. is j\ of $40 
= $ 2.50. Ans, 



4. (Partition.) If $18 will buy 144 handker- 
chiefs, how many will $ 1 buy ? 



statement 
18 144 h. 

9 



Analjrsis 

$1 will buy y^g. as many as 
$ 18. Therefore, $ 1 will buy ^\ 
of 144 handkerchiefs, or 8 hand- 
kerchiefs. Ans, 



5. (Division.) At 75 ct. per yard, how many 
yards may be bought for $ 15 ? 



statement 

.75 .... 1 yd. 
15 ? 



Analysis 

The number of yards will equal 
the number of times that 75 ct. 
is contained in $ 15. Therefore, 
the number of yards is 1500^-75 
(15-f.f), or 20 yd. Ans. 
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6. (Partition and Multiplication.) If 24 books 
cost $ 18, how mucli will lUO books cost? 




AnaljEdB 


24 b $18 

100 b ? 


Uae Form 3 to find the cost of 1 
book and then Form 1 to find the 
cost of 100 books. 


7. If the third term (100) in example 6 is 
changed to some number that is an exact multiple 
of the first term (24), Form 1 may be used to 


advantage, e.g. : 

If 24 books cost $ 18, how much will 96 books 


cost ? 


statement 


AaaljTBis 


24 b.. $18 

96 b. ? 


96 books will cost 4 times aa 
much as 24 books. Therefore, 
96 booka will coat 4 x »18, or 
3 72. Ana. 


8. If the third term (100) in example 6 is 
changed to some number that is a factor of the 
first term (24), then Form 3 used to advan- 


tage, e.g. : 

If 24 books cost $ 18, how much will 4 books 


coat ■? 


S,..e.„, 


Analysis 


24 b »18 


The coat of 4 books is J of the 
cost of 24 booka. Therefore, 4 
books will cost J of S18, or »3. 
Aus. 
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9. (Partition and Division.) If 25 yd, cost^J 
$ 7.50, how many yards can be bought for $ 69 



Analysis 

Use Form 3 to find the cost of 1 
1 yd. and then Form 5 to find tha| 
required number. 



Statement 
'.50 ... 26 yd. 



10. If the third term ($69) in example 9 ibJ 
changed to some number that is a multiple of 1 
first term ($7.50), Form 2 may be used to wi*\ 
vantage, e.g. : 

If 25 yd. cost $750, how many yards can be I 
bought for $75? 

statement Analjsis 

$7,50 , ... 25 yd. $73 will buy 10 times as much.1 

$76 ? as $7.60, Therefore, $75 wil" 

buy 10 X 26 yd., or 250 yd. Am 

u. If the third term ($69) in example 9 
changed to a number that is a factor of the 1 
term ($7.50), then Form 4 may be used to ad-^ 
vantage, e.g. : 

If 25 yd. cost $7.50, how many yards can he I 
bought for $ 250 ? 



statement 


Analysis 


»r.60 25 yd. 

«2.50 ? 


82.50 Till buy ^ aa much aj) 
$7.50. Therefore, $L'.50 wil 
buy J of 25 yd., or 8^ yd. Am. 
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WRITTEN PROBLEMS 

21. Give statement and analysis of each of the 
following : 



GiVKN 



Quantity Bought 



1. 18 gal. 

2. 40 rings 

3. 26 yd. 

4. lA. 

5. 72 hats 

6. 27 doz. 

7. 48 books 

8. 120 sq. ft. 

9. 24 pkg. 

10. 18 qt. 

11. 35 lb. 

12. 160 boxes 

13. 16 yd. 

14. 32 collars 

15. 20 chairs 

16. 1 shirt 

17. 16 M. bricks 

18. 3 pr. hose 

19. 1 cap 

20. 60 lamps 

21. 3000 bd. ft. 

22. 60 Kg. 

23. 600 M. 

24. 12 Km. 

25. 120 1. 

26. 60 Ha. 

27. 45 gro. 



Total Cost 



JJ^ 27.00 
$ 140.00 
$ 162.50 
$336.00 
$118.00 
$ 90.00 
$ 36.00 
$ 15.00 
$ 1.00 
$ 1.75 
$ 75.00 
$ 22.50 
$ 1.20 
$ 4.00 
$ 125.00 
$ 1.75 
$112.50 
$ 1.00 
$ .08 
$ 24.00 
$ 76.00 
$ 60.00 
$720.00 
$ 96.00 
$ 24.00 
$600.00 
$ 60.00 



To FlKD 



Cost or 



Igal. 
10 rings 



25 A. 
144 hats 
9 doz. 
1 book 



50 qt. 
261b. 
50 boxes 



100 M. 



24 



80 M. bd.ft. 



150 M. 

96 Kg. 



10 Ha. 



How Much Fok 



300.00 



$ 62.60 
$ 5.00 



$ 6.00 

$ 1.00 

$ 50.00 

$ 56.00 



$ 15.00 



$ 96.00 



$300.00 



$ 3.00 



$200.00 
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MISCELLANEOUS PROBLEMS 
22. 1, A ca-sliicr lic;raii a ilay's husin«ss witli i 
$45.73 on hand. His canh receipts duriug the day 



re as follow 


: 






$3.50 


»2.U 


S5.47 


»16.75 


2.50 


7.67 


6.25 


8.24 


.75 


10.55 


5.10 


9.38 


7.26 


3.29 


,48 


6.06 


6.00 


6.78 


1..50 


17.49 


1.38 


.89 


6.W 


21.16 



He paid out the following amounts : postage, 
S5.50; wages, $13.00; gas bill, $17.80; wrap-J 
ping-paper, $ 8.20. 

Find the cash balance. 

2. A merchant's bank balance on Feb. 1 was i 
S 14,957. His deposits during tlie month were : 
Feb. 4, S 367.40; Feb. 6. $459.8ii; Feb. 9, $314.70; 
Feb. 11, $187.67; Feb. 13, $234.15; Feb. 16, | 
$542.68; Feb. 20, $816.00; Feb, 23, $208.90; 
Feb. 25, $ 477.69 ; Feb. 27, $ 718.70. 

He drew checks on the bank as follows: 
Feb. 2, $425.00; Feb. 8, $584.50; Feb. 10, j 
$250.00; Feb. 16, $1980.72; Feb. 23, $ 2679.20; 
Feb. 27, « 5167.47. Find his bank balance of j 
March 1. 

A stenographer earning $ 1000 per year 
' computed her expenses for next year as follows ; 
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board $ 450, clothing $ 250, vacation $ 50, luucbes 
and carfare $ 105, miacellaneous expenses S 100. 
How much may she save '? 

4. If 25 yd. of silk cost $ 52, how many yards 
can be bought for $ 75 ? 

5. How much must I pay for 8000 copies of a 
book at the rate of 16 for $ 1 ? 

6. What will 150 gross of pens cost at 75 ct. per 
gross? 

7. If bricks are worth $ 12.50 per thousand, 
what will 200,000 bricks cost? 

8. A certain grade of men's hose is retailed at 
the price of $ 1 for 3 pr. Find the coat of 2120 pr. 

9. At 40 ct. a dozen, what is the price of 50 
crates of eggs, each crate containing 30 doz, ? 

10. If 18 handkerchiefs cost $ 5,40, wliat will 
25 cost ? 

11. How long will 12 bbl. of fiour supply a 
company of 98 men, allowing 2 lb. per man a 
day? 

12. The areas of the pubUc lands of the United 
States reported in 1911 were: Surveyed, one hun- 
dred eighty-eight million, eight hundred eighty- 
nine thousand, one hundred thirty-six acres; Un- 
Burveyed, six himdred ninety-five million, four 
hundred one thousand, two hundred fifty-nine acres. 
Write the total number of acres in words. 
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13. A commission merchant nold for A. Vale; I 
260 lb. of butter at 36 ct., 320 lb. uf cheese at 30 ct., | 
300 doz. eggs at 35 ct., and 720 lb. chicken at 23 ct. I 
His charges were : freight $ 21.60, storage $ 2.76,1 
cartage $ 6.20, commission % 23.01. How miichl 
should he remit to Vale ? I 

14. A speculator bought a building for $ 26,500, 1 
spent $2150 in altering the building, and sold itl 
for $ 31,250. How much was bis profit ? I 

15. A tailor bought 6 pieces of goods containing 1 
42 yd. each ; he used 38 yd. of the first piece, 
39 yd. of the second, 35 yd, of the third, 37 yd. of 
the fourth, 41 yd. of the fifth, and 23 yd. of the ■ 
sixth. I 

(a) How many yards did he have left in the 1 
remnants ? 

(6) He received % 1.75 per yard for the goods 
sold to customers, and 90 ct. per yard for the rem- 
nants, li the goods cost $ 1.25 per yard, how 
much did he gain by the entire transaction ? 

16. A commercial traveler purchased a thousand- 
mile ticket and used it on the following trips : 
315 mi., 48 mi., 96 mi., 28 mi., 47 mi., 116 mi., 
237 mi., 14 mi., 29 mi., 56 mi. How much mileage 
bad he left out of the thousand-mile ticket? 

17. The mileage book cost $ 20. The regular 
fares for the trips mentioned were respectively : 
I 9.10, « 1.50, « 3, $ .90, S 1.35, 1 3.50, $ 8, $ .35, 



IR 



thfl 



$ .85, $ l.till. IIow mucli was saved by usiuj 
mileage book V 

la. A traveling salesman aent the following ex- 
pense accoinit to his firm for one week : railroad 
fai-es $ 19.72, hotel bills $ 18, telegraph and tele- 
phone $ 7.60, excess baggage $ 9.80, carriage hire 
$ 2.50, sundries $ G.-jO. Find the total amount. 

19. A freight car has a capacity 32,500 lb. ; a 
second one has a capacity of half as much more. 
What is the jouit capacity of the two cars ? 

20. A " local train " is moving along a railroad 
track at a uniform speed of 2.3 mi. an hour ; an 
" express train " moves along a parallel track in the 
same direction at a uniform speed of 62 mi. per 
hour. How far ahead will the " express train " be 
4 hr. and 15 min, after it passes the " local train " ? 

ADDITION AND SUBTRACTION OF DECIMALS 
Rii^c. To add or subtract decimals, write like orders 
under one another and proceed as with whole numbers. 

EXERCISES ^H 

23. Find sums : ^| 

1. 3.098; 42.2706; 108.5; 907.08067; 16.09 

2. 250.0786; 2.1909; 749.009; S41.0176 

3. 2078.7; 170.07; 200.02; 747.700; 264.0981 

4. 56204.341; 9.0007; 281.403; 1010 

5. 808.00095; 6.872354; .298017; .6731429 
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6. 27.0702; 5600; .0X040; IS; 47.3987 

7. 94.72; 94567.09; 1200; 365; 40.0008 

EXERCISES 

24. Find iem.ain(lers : 

1. 267.018-148.84 4. 47.0035-25.764 

2. 26.17-18.049 5. 941.076-279.4091 

3. 2000.10-1476.0804 6. 2846.5-1009.60754 
7. 6.6 -.002678 a. 00,675.207-84,072.004 

9. 2,000,000 - 1,284,750.68 
10. 4,619,684.57-3,984,631.89 \ 

EXERCISES 

25; Find results, correct to thousandths: 
1. 25|+16.08-3f 2. 181-16.075 + 9^ 

3. 106-41^ + 57.018 4. 14|+21i-5.021 
s. 200-741-26.0475 6. 20.175 + 56^+ 45J 
7. 65il|,- 42.625 + 6 8. 16^+3.5^-42.025 

EXERCISES 
26. Find results according to the followiog method; 
(1) Add to the first number all the other numbers that are 
preceded by the plus sign. (2) Add togather all the num- 
bers preeeded by the minus sign. (3) Subtract the second 
Eum from the first sum. 

1. 24.18 + 281.374 - 106.87 - 48.2080 + 17.3 

2. 64.289 -14.76 + 28.333 + 71.556-18.S5 

3. 9.119.5 + 28.385 - 17.066 - 41.833 + 75.626 



MULTIPLICATION 
27. KULE. To multiply one decimal by anoUier, 
multiply as with whole numbers and point off as many 
places from the right of the product as the sum of the 
decimal places in multiplicand and multiplier. 

Notes. 1. Since a whole number may be regarded as a 
decimal number containing decimal places, the same rule 
applies to the multiplication of a whole number and a 
decimal; e.y. 8.478 X 62 = 440.866, since (3 + 0) decimal 
places = S. 

2. lu pointing off, it is sometimes necessary to prefix 
ciphers to the product in order to get the proper number of 
decimal places; e.g. .012 x .06= .00072. 



Find products ; 
1. 32.5 X. 75 
3. 167.084x45 
5. 2000 X. 0625 
7. 7894.008x35.64 



2. 45.62x14.7 

4. 17,058x2.009 

6. 4.50x2.080604 

8. 16.900x725 



605.40 X 27.00748 



To multiply by a Whole Number ending in One or 
More Ciphers 

Multiply 26.625 by 80 ; by 800; by 80,000. 
25.626 X 80 = 256.26 X 8 = 2060. 
25.626 X 800 = 2662.6 x 8 = 20,600. 
25.626 X 80,000 = 266,2.TO x 8 = 2,060,000. 

Rin.E. To multiply a decimal by a whole num- 
ber ending in one or more ciphers, move the decimal 




MULTIPLICATION 

pffiul in the multiplicand as many places to the right as 
there are ciphers in the multiplier and multiply by the 
significant * figures of the multiplier. 

EXERCISES 

2a 1. Multiply by 20: 16.50; .081; 3.7; 156 

2. Multiply by 600: 35.76; 28.925; 9.367 

3. Multiply by 4000: 2.6; 76.03; .087 

4. Multiply by 90,000: 5.6; 37.50; 1.218 

5. Multiply by 47,000: 9.5; 46.13; 7.485 

fi. Multiply by 8,000,000: 7.8; 12.63; 17.086 
7. Multiply by 325,000 : 6.3; 66.33; 9.111 

A Shokt Mkthod with Multipliers Equivalbnt to 
East ('omhon Fractions 



Multiply 42.15 by .25; by .625; by .83^ 
42.15 X .25 = 42.15x^ = 10.5375 

42J6 X .626 = 42.15 x f = ?^^ = 26.35025 
8 8 

42.15 X .83^ = 42.15 X - = ^^^ = 36.125 

Note. Time may sometimes be saved by reduoing a deci- 
mal multdplier to the equivalent conimoii fraction. 

• The aigniflcaiit figures of a number are the figures that remain 
after the ciphers adjacent tii the decimal poiut are struck out ; i 
20,600 the significant figui'ea ai'e 'i, 0. and 6. 
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DECIMALS 



29. 1. 

166 
4.36 



SIGHT EXERCISES 

Multiply by .50, giving answers at once 

2.72 1.980 .8248 

28.50 2.742 .82568 



2. Multiply by .25 : 



160 328 


6.4 


.1728 


7.20 2.564 


24.368 


.47960 


3. Multiply by .125 : 






8000 160 


2.4 


.0144 


4. Multiply by .33| : 






900 1.50 


9.6 


.06246 


2.34 28.176 


125.073 


.957615 



MISCELLANEOUS WRITTEN EXERCISES 

30. 1. How much is 6| hundredths of $ 3200 ? 

2. Find .125 of $ 24.30 

3. What is .831 of 1 72.50 ? 

4. Multiply 3.0385 by 250.8 

5. Solve. .331 of 28.45 x 16.00845 

6. What is the product of | of 1.008 by 291 ? 

7. How much is 25 thousandths of 2.325 times 
5.145? 

8. Multiply 8 ten-millionths by 12 thousandths 

9. Find: .75 of 150 times 12.025 ft. 

10. How much is 4.85 lb. multiplied by .06^^ ? 
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DIVISION 

31. Rule. To divide hy a decimal. 

1. Change the divisor to a whole number by moving 
the decimal point to the right of the last figure, 

2. Move the decimal point in the dividend as many 
places to the right as the decimal point was moved in the 
divisor ; if necessary, annex ciphers to the dividend. 

3. Divide as with whole numbers. 

4. Place the decimal point in the quotient directly 
above the decimal point in the dividend. 

WRITTEN EXERCISES 

32. Divide : 

1. .923 by .671 2. 8.89 by 1.49 

3. .864 by 1235 4. 1(18.4 by 6:113 

5. 19.3666 by 12.84 s. 31.94 by 6.104 
7. 51323 by .1315 8. 693.45 by 8.412 
9. 89.61 by 1.108 lo. 395.16 by 4.8015 

EXERCISES 

33.1. 12.76+784.009 = ? a. .34-!- .7286= ? 

3. 213-1-1.8 = ? 4. 18.104 -H 8.40 = ? 

a. 8.615-^,68=? 6. 16.1406-*- 1.16 = ? 

7. 87.484-8.10 = ? a. 41.738-s-9.04 = ? 

9. 3.75 -f- .62572 = ? lo. .0012-*- 7.25 = ? 



J 

I 



EXERCISES 

Find the quotients ; 



1. 1.36J + .714 

3. 67.3|-f 7.834 

s. 49.6 + 3.41 

,7. 3.81J+19.8i^ 

3. 83.41J+76i 



2. 78.1^+41.1} 

4. .3411+7.85J 

6. 78.9 + 4.31 

8. 84|*78.1f, 

10. 17.48 + 376.64 



Division by a Wliole Number ending in One or More 

Ciphers 
Divide 78.096 by 60 ; by 600 ; by 60,000. 



78.096 + CO = 


7.8096 + 6 = 


1.3016. 


78.096 - 600 = 


.78096 -;- 6 = 


.l.-i016. 


78.09G -^ 00,000 = 


.0078090 + 


J = .0013016 



I 



Rule. To divide a decimal by a whole number end- 
ing in one or more ciphers, move the decimal point in the 
dividend as many places to the left as there are ciphers in 
the divisor and divide by the significant figures of the 
divisor. 

EXERCISES 

35. 1. Divide by 70: 14.42; 6.3; .287; .0098 

J. Divide by 900: 18.9; 6.309; 76.16; .018 

3. Divide by 8000 : 456.8; 29.04; 7.008; .056 

■ 4. Divide by 40,000: 2868.72; 3.12; 96.88 

5. Divide by 300,000: 6000; 18.51; 8.463 

6. Divide by 5,000,000 : 1000 ; 7.25 ; .35 

7. Divide by 25,000 : 3.0; .185; .7; .0009 



Division by a Decimal Equivalent to an Easy Common i 
Fraction 

36. Divide 3.016 by .5; by .25; by .66| 
3.016 -J- .5 = 3.016 -^i = 3.01fi x 2 = 6.032. 
a016 -f- .26 = 3.016 -H i = 3.016 X 4 = 12.064. 

1.508 
3.016 -t- .661=3.016 + J = ^.0;^ x | = 4.624. 
Time may Bometiraea be saved by reducing a decimal J 
divisor to the equivalent common fractioQ. 



EXERCISES 



37. rind quotients : 

1. 41.3+.5 

3. 17.2 -I- .33i 

J. 24.75*. 75 

7. .72 + .125 

9. 60 + .625 

11. 1.2 +.14^ 

13. 11 + .025 

15. .07 + .16J 



2. .125 +.25 

4. 2.6 + .83J 

6. .48 + .66I 

a. .15 +..376 

10. .14+. 876 

u. .26 +.025 

14. .9 + .08J 

16. 4.1 + .11^ 



MISCELLANEOUS WRITTEN EXERCISES 

38. 1. How much is 96 t^n-thouaandths divided 
by 3 tenths ? 

2. One factor of .1805 is .025. What is i 
other factor ? 

3. Solve; 2.0016 + .64 

4. What is the quotient of 4.8 divided by I 
.000076 ? 
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5. 


Solve: (21.6+.034) + (1.2x.018) ^M 


G. 


How much is .025 of .33^ x 7.5 ? ^M 


7. 


Solve: l.S(2.01-.006S) + .S3Jof 2.16 ^| 


a. 


Solve: ^ times .018+7.2 ^M 


9. 


Solve : 2.5 (.098 + 1.273) - .66j of 1.5 H 


10. 


Solve : .08 (.004 - .0026) + J of .20 H 


MISCELLANEOUS PROBLEMS IN DECIMALS ^| 


39. 

York 
coal. 


1. 950 T. of coal were sliipped to New 
.72 of it was liard coal, the rest was soft 
How many tons of each kind were there ? 


2. 

used 

(a) 
(6) 


A manufacturer bought 250 T. of coal. He 

52 of it. 

How many tons were used ? ^^M 
How many tons were not used ? ^^M 


3. A book which coat S 2.50 was sold at a ga]^| 
' of .45 of its cost. ^H 

(a) Find tlie gain. ^M 

(b) Find the .sulling price. ^| 


4. A wagon which cost S 12-j was sold at a 1<^^| 
of .24 of the cost. ^| 

(a) Find the loss. ^M 

(b) Find the selling price. ^M 


5. 

(5280 


1500 ft. is what decimal part of 1 l^^| 


HHI 


■- ^ M M^^^^^H 



MISf'KIJ^TJEOUS PROBLEMS 

6. 1750 lb. ia wlmt ducimal jiart of ;i ton '.' 

7. A grocer had ^40 doz. oranges. He soldi 
200 doz. What part of the total amount (ex-i 
pressed in decimals) was sold? What part waBl 
not sold ? 

8. An automobile marked at $ ISOO was re- 
duced to $ 1375. What reduction (expressed deci- 
mally) was made in the price of the automobile ? 

9. The distance from New York to Pittsburgh I 
Sb 440.5 mi. The distance between New York and ] 
Philadelphia is .208 of that distance. j 

(a) How far is it from New York to Phila- J 
delphia ? | 

(ft) Howfar is it from Philadelphia to Pittsburgh? 

10. A steamboat that is making a trip of ' 
875 mi. has gone 675 mi. What part of the i 
entire distance (expressed decimally) has been I 
covered ? 

11. .37 of the height of the Woolworth Build- 
ing, New York, is 277.5 ft. How high is the 
building ? j 

12. The population of a city iu 1910 was .21 j 
greater than the population in 1900. The actual i 
increase was 147,000 persons. Find the popula-J 
tion in 1900, and the population in 1910. I 

13. .095 of the amount of money received for an 1 
entertainment is .'$261.25. What was the total I 
amount received ? J 
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14. 5U0 bl)l. of apples were sent to a wholesale 
dealer. .46 of them were .•^old at $ 2.50 per barrel. 
The rest were sold at $ 2.75 per barrel. How 
iiuieh was received for all the apples? 

15. Tile wages of the employees in a factory 
were increased .12. The manufacturer paid 
$ 636.06 more than formerly on account of the 
increase. Find the total amount formerly paid for 
wages. 

16. The population of Boston is 670,500 ; the- 
population of Massachusetts is 3,366,000. The 
population of Boston is what decimal part of the 
popiilation of Massachusetts ? 

17. A horse is sold at a gain of .28 of its coat. 
The gain Is $ 175. Find the cost. 

18. A number of boxes of lemons weighed 
1352 lb. .02 of the weight was due to the wooden 
boxes. Find the actual weight of the lemons ; of 
the boxes. 

19. A nickel (5-Gent piece) is made of copper 
and nickel. 3 parts are copper and 1 part is nickel. 
What part of the coin (express as a decimal frac- 
tion) is copper ? 

20. 24^ lb. is what part (express as a decimal 
fraction) of 196 lb. ? 

21. If a boat travels .33 of its journey in 
hr., how many hours are required for the 

entire journey ? 



COMMON FRACTIONS 

40. All operations with fractions depend upon I 
the following important principles : 

X. A fraction is an indicated division with the divi- 
dend above the Une and the divisor below it; e.g. 
1=2-^3. 

2. Multiplying or dividing both tenns of a fraction 
by the same number does not change the value of the , 
fraction. 

These principles are also expressed by the funda- J 
mental axiom : 1 = ^ = | = ^ = |^ = J^ = |^. 



REDUCTION OF FRACTIONS 
EXERCISES 

41. 1. How many tenths in 5 units? 
units? In 10? 

2. How many fifths in 4f ? In 6^? In 10^? ^ 

Reduce to improper fractions : 

3. 12f 11| 124- 

4. 16| 10^ 18f 



sixths ? 



How many units in 6'" 



26f 
twelfths ? 



30 COMMON FRACTIONS 

Reduce to whole or mixed numbers : 



6 



7. ¥ ¥ ¥ ^ 

8. How many 24th in f ? Inf? f? |? |? 

9. How many 48th8 in ^ ? Inf? f? |? 3^? 
10. Eeduce f to 40th. To 72ds. To 80ths. 



To 200ths. 










Reduce to lowest terrn8 : 








". M U 


1^ 


U 




m 


"• M U 


M 


if 




^ 


Reduce to the least common denominator : 


w. 1,1 


"• hi 


15. 


3 7 

¥? 10 


!«• t»^ 


"• l»A 


18. 


5 
9' 


hi 


"• h-^A 


20. M'H 


21. 


4 


h^ 


". 1^,1 


23- A, iV 


24. 


i» 


hi 


Reduce to simp] 


le fractions : 








25. ^off 


26. |0f3^ 




27. f of 1 


28. I of 2| 


29. fof if 




30. ^ of 5 


31. f of 4^4^ 


32. |0f8^ 


' 






33. 


34. 35. 


36. 




37. 


Simplify: -f- 

5 


2| 4 
8 4 







4^ 
12 



ADDITION OF FRACTIONS 
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ADDITION OF FRACTIONS 

42. Before adding or subtracting fractions, we 
must reduce them to similar fractions ; i.e. to frac- 
tions having the same denominator. It is usually 
best to reduce them to their least common denomi- 
nator. 



1. 



Add 14|, 21f, 18f, 56f . 



You may arrange your 
work in this way: 

14| = 14^1 

109f|= 111| An8. 



Or you may arrange your 
work in this way : 

24 
14|I6 
20 
18 
16 



21| 
18| 

m 



109^^=1111 Ana. 
24 ' 



2. Add 56i 



3. Add 



4. Add 



18f 



278| 
160| 
243^ 



5. Add 



124A 
258^^ 

MIA 
12f 



6. Add 13|, 24f , 51^. 7. Add 98^ 31^, 251. 
8. Add 16f, 71^, 33f 9. Add296i,45^,6i|. 
10. Add 45f , ISO^Jj^, 35f . ii. Add 53f , 36^, 21^^. 
12. Add 25f 56|, 28^, 15^, 36j;^, 48f 
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SUBTRACTION OF FRACTIOITS 

4a 1. Subtract 9| from 16|. 

You may arrange your work according to either model : 



6\^ Arts, 



Find remainders : 

2. 48,3^ 3. 2943*^ 

24f 150^^ 



15 



ii 



12 



5. 122f 

8. 400 

184f 



6. llSf 



671 



9. 21033^^ 

45| 



6 If ^n«. 
4. 45f 

7. 62^ 
45£ 

10. 743^ 
279f 



Perform the operations indicated : 
11. 140^ - 76| 12. 128^ - 59f 

13. 147f-493^ 14. 286 -l^V 

15. 56| + 35i-12f 16. 7^-3,1^ + 2^ 

17. (5| + 2i)-(3i + 6|)* 

18. (3^ - 2^) + (6i - 3|) 

19. 12^ - 6f + 24| - 15f 

20. (16| + 18f ) - (25f + 7^) 



* The operations within a parenthesis are to be performed first and 
tlie result treated as a single number. 
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SUBTRACTION OF FR-VCTIONS 



ORAL EXERCISEB WITH SHORT METHODS 



44. 1. | + J = t 



TMnkthi.: ° + J = 
4 S 


17 
12 




™„t.his: |-| = i. 


aaythis: 3 times 3 
<t!mei2are8| 9 + 8 


»" 


9; 


Say tiiis : 3 times 3 are 9; 
4 times 2 are 8; 9-8 = 1} 


t X 3 = IS. The ans 


ire 


r is 


4 X 3 = 12. The answer is 


tiorl^. 






A- 


3. I+I-? 






•■ i - i = ? 


'• t + * = ? 






e. t - i = ? 1 


'■ i + A-? 






8. ^-J = ? 


». i + i-? 






10. i - i - ! 



NoTB, When both fractions have 1 for a numerator, add 
the denominators to get the numerator of the sum and m 
ply the denominators for the deuomiuator of the sum. In 
example 9, we aay 8 + 5 = 13 ; 8 times 5 = 40 ; ^ is the 
answer. 

Similarly to suhtract one fractional unit from another, 
suhtract the denominators to get the numerator of the dif- 
ference and multiply the denominators to get the denomi- 
nator of the difference. In example 10, we say 8 — 5 = 3 j 
8 X 6 = 40 ; :ft is the answer. 



^' i + A = ? 


12. 1 - J - ? 


13. 1+^. = ? 


"■ ¥-A = 


"• A + A - ? 


"■ A-5V = 


"■ 4 + A = ? 


". i - A - 
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MULTIPLICATION OF FRACTIONS 

45. Iti i.K. Multiply the numerators together for a 
new numerator and the deaominators for a new denoni 
inator. Cancel if possible. 

EXERCISES 

46. 1. Find ^ of 8U; ^ of 125; ^ of 240. 

2. How much is 18 times If? 24 times 4|^? 

3. Solve: |of ^of 25=? 

4. Multiply 12^ by 6^; \^ by 4|. 

5. What is the product of ~ and ^ of 3|-? 

Multiply, using short methods: 

6. If by H 7. 15i by 20 s. « by f 
9. SJbyJ 10. lejbySf 11. 241 by 36 

12. 6| by 41 13. 11 by a," 14. J^. by ^ 

Simplify, using cancelation : 
10. 4 of Jf of I off 16. fxIxfiofKIII 

17. iVof¥ xfof-H 18. Jof|* + |ofi 
19. 2ix3 + 3Jx5 20. 3lx6-2Jx3 

21, fxifof 181 + 1 of 161*1 

22. li of 01 + Jj of 4 J 23. ;|lf of 180 - 3| X 4J 



DniSION OF FRACTIONS 



DIVISION OF FRACTIONS 
47. Rdle. Multiply the dividend by the reciprocal 
of tiie divisor. (Or invert the divisor and multiply.) 

Note. In applying this rule, a whole number is regarded 
as the numerator of the fraction with denominator 1; and 
mixed uumbers are reduced to improper fractions. The 
most frequent cause of error in division of fractions ia the 
failure to distinguish which number is the divisor. Of course, 
if the dividend is inverted, the answer will be wrong. 



4a Divide: 


SIGHT EXERCISES 






1- Jbyi 


2. 


*byf 


3. 


iV by f 


♦■ ftbyft 


5. 


Mbyf 


6. 


*|byH 


7. 10 by 2-1 


8. 


20 by Si 


9. 


35 by 4^ 


10. f by 5 


11. 


^% by 36 


12. 


Hby8. 


How much ia 










13. 3|+9? 


14. 


41 + 15? 


IS. 


5J+18? 


16. ^-^l^■> 


17. 


•5t-12TV? 


18. 


50^8^? 


19. V*i? 


20. 


6^-tV? 


21. 


91- H? 



1 



WRITTEN EXERCISES 

49. 1. How many times is 8 J contained in 100? j 
2. How many times can 4^ be subtracted from ; 



3. What is the quotient of 120-«-3f ? 



COMMON FRACTIONS 



1 



4. What number must 3^ be multiplied by to 
produce 18^? 

5. If the dividend was QQ^ and the quotient 2^, 
what was the divisor ? 

Find quotients : 

6- 5^+3^ '• 25f^44| 8. 17f*36f 

9. 250 ^8J 10. 255-!- 2i ii. 400 -1-41 

12. 116§-^10 13. 341|^-h16 14. 12481 + 24 

15. 27^+781 16. 2741J + 18 17. 172^+428^ 

TYPE PROBLEMS INVOLVING FRACTIONAL 
RELATIONS OF NUMBERS 

First Type Problem. To find a part of a number. 

50. A man earns $ 18 a week, What does he 
earn in -^ of a week ? 

Ezplanatioa. The amount earned in | of a week is f of 

the amount earned in a week. Therefore, the amount is 

Jof S18= $12. Ans. 

Second Type Problem. To find what fraction one 
number is of auotiier number. 

A farmer had fiO sheep. He sold 15 sheep. 
What part of his flock did he sell ? 

Explanation. The part sold is 15 sheep out of a flock of 
fiO sheep, or |^ of the flock. Therefore, the part sold is 
U=i- Ans. 
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Third Type Problem. Finding the whob wlieia a 
fractional pai't of it is given. 
First Case 

(A) To find a number when a fractionai part of J 
it is given. 

I of Mary's age is 12 yr. How old is Mary?J 

Explanation. | of Mary's age is 12 yr. Therefore, ^ of 1 
her age equals ^ of 12. Her full age equals 



5 times 



Qof 12'j oi-^of ;? = 20yr. 



Ans. 



A shorter explanation is : f of her age equals 12 ; then I 
her full age equals | of 12 = 20 yr. Ans. 

Second Case 

(B) To find a number when the number minus | 
a fractional part is given. 

A boy loses ^ of his marbles. He then has 30 | 
marbles. How many marbles had lie at first ? 

Explanation. Since he lost ^ of his marbles, 30 marbles I 
is-|^ of the original number he bad. 

-J of the original number = HO marbles. 

■^ of the original number = | of 30 = 15 marbles. 

I of the original number = 3 x 15 = 45 marbles. 

Or, a shorter explanation is : 

J of the number of raarblea = 30. 

All the marbles = 30 + §, or f of 30 = 45. Ans. 

Third Case 

(C) To find a number, when the number plus a '■ 
fractional part is given. 
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A boy added to his savings ^ of thii original 
amount. He tbeu had St 21 in hb bank. What 
was tlie uriguiiil amount of his savings? 

Explanation, ^iiice lie addeil ^ to the original i. hia sav- 
ings are J of the original amount. 
^ of the original anioimt= SUl. 
|of the original amount =!(J of »21)= $3. 
^ or the origiDal amount = fi X 3 ^ S 15. Ans. 
Or, a shorter esplanatioii is : 
^ of the original amount ^ $ 21 . 
The original amount = $21 -^^ or f of 1621 = S 15. Aiis. 



I 

ns. 

I 



MISCELLANEOUS PROBLEMS IN FRACTIONS | 
ORAL PROBLEMS 

SI. 1. If f of the amount of flour in a barrel is 
16^ lb., how many pounds are there in the barrel? 

2. At $2-^ a day, how much will a man earn in 
7^ da. ? 

3. A tub of butter contains 53 lb. From it the 
following quantities were sold: 3;^^ lb., 7^ lb., ti^ lb., 
J lb., 9^ lb. How many pounds were sold? How 
many pounds remained in tlie tub ? 

i4. How much do 9 lb. of butter Cost at Sf a 
pound ? How much change should I receive from 
$10? 

5. A hook 6^ in. long is driven 4|- in. into a 
wall. How much of the hook projects from the 
wall? 
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6. Find the cost of 6^ lb. of liah at 12 ct. a poiind.i 

7. Find the cost of 8^ doz. eggs at 36 ct. aj 
dozen. f 

B. \ lb. of meat costs 7i ct. Find the cost of ^ lb,.| 

9. ^ lb, of meat coats 8 ct. How much meat 1 

may be bought for 64 ct. ? 

10. i yd. of ribbon costs 14 ct. Find the cost I 
of 3i yd. 

11. h yd. of ribbon costs 14 ct. How much 
ribbon may be bought for 70 ct. ? 

la. A boy earns $f a day. In how many days I 
willheearn $1J? $3f? 

si3. 6 yd. of cloth coat $ 14. How much do i 
24 yd. cost ? 

14. 3 lb. of tea cost S If. Find the cost of 9 lb. 

15. I spend 48 ct. for candies at 2 for 1 ct. 
How many candies should I receive for the same 
money at the rate of 3 for 1 ct. ? 

16. 48 T. of coal were divided among a number J 
of families. Each family received ^ T. How i 
many families were supplied ? 

WRITTEN PROBLEMS 
{Uae paper and pencil only when the numbers are 
large to be carried in the mind.) 

5S. 1. 12 bbl. of flom' weighing 196 lb. eacb were 
bought at the rate of 4^ ct. a poimd and sold at , 
the rate of 6^- ct. a pound. Find the profit.. 
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2. An expii'ss company delivered 96 packages, 
eaeli weighing 1^ lb. It cliarged | ct, per pound. 
What was the total amount charged ? 

3. From a piece of cloth containing 68^ yd., the 
following pieces were cut: 7^ yd., 3| yd., 8^ yd., 
14 yd., 6^ yd. What is the value of the remain- 
ing piece if sold at S If a yd. ? 

4. A train that haa been going at the rate of 
18|- mi. an hour increases its speed by |- of ita 
former rate. At what rate per hour doea it travel 
after the increase ? 

5. A train has a distance of 162 mi. to go. It 
travels at the rate of 36 mi. an hour for 2|- hi. 
Then it decreases its speed by ^ of its former rate. 
How long will it take the train to go the rest of 
the journey V 

6. A school contains 3024 pupils. 5 out of 
every 9 were born in New York. How many were 
bom in New York ? 

7. An agent agrees to take all the apples from 
Mr. Brown's orchard, at the rate of $ 2^ per barrel. 
Mr. Brown sends the agent 475 bbl. 

(a) If the agent pays S j^ per barrel for freight, 
how much do the apples cost him ? 

(6) For how much per barrel must the agent 
sell the apples to gain $ 1^ on each barrel ? 

B. The cargo of <i boat consisted of : 56 boxes, 
weighing 27^ lb. each ; 38 bales, weighing 108^ Ih. 
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eacli ; 76 bbl., weighing 124^ lb. each. Find the 
total weight of the cargo. 

9. A boy is employed to address envelopes. He 
receives $^ for every lUOO envelopes he addresses- 
How much will he receive for addressing 13,750 



16. A dealer bought 876 bbl. of apples at $ 3| a 
barrel. He sold ^ of them at $ ^ a barrel, J of 
them at $ 5^ a barrel, and the remainder at $ 4f a 
barrel. Find the dealer's profit if his skipping 
esjjenses were S 375. 

li. A grocer puts sugar up in packages, each 
package containing 3^ lb. If the grocer makes a 
profit of 3^ ct. on each package, how much profit 
will he make on 966 lb. of sugar? 

12. If 3| yd. of cloth cost $ 4^, what is the cost J 
of 18^ yd. ? I 

13. |- of the distance between two cities is J 
170f mi. Find the entire distance. I 

14. ^ of the pupils in a school are boys. If there I 
are 585 girls, how many pupils are in the school?! 
How many boys ? I 

15. How many barrels of cement may be pur-,1 
chased for $57^, if a barrel of cement costs $2^? I 

16. How many pieces of rope each If ft. long,! 
may be cut from a piece 84 ft. long ? I 

17. A vessel sailed |- of the distance between 2 I 
ports the first day; ^ of the distance the second 1 
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day ; ^ of tlie remainder the third day. There 
were 99 mi. left. Find the total distance. 

18. A steel wire is cut into 12 equal pieces. 
Then one of the pieces is cut into 3 equal parts. 
If the length of one of the smaller pieces is f of a 
foot, what was the length of the original wire ? 

19. A and B are 58 mi. apart, and are walking 
toward each other. A walks at the rate of 3^ mi, 
an hour: B at the rate of B^ mi. an hour. How 
long will it take them to meet each other ? 

20. (a) A can do a piece of work in 9 hr. What 
part of it can he do in 1 hr. ? 

{/?) B can do a piece of work in 7J hr. What 
part of it can he do in 1 hr. ? 

21. (a) A pipe fills a tank in 8 hr. What part 
of the tank will be filled in 1 hr. ? 

(b) A pipe empties a tank in 10 hr. What part 
of a tank will be emptied in 1 hr. ? 

22. A tank has two pipes. One will fill the tank 
in 4 hr., the other will empty it in 6 hr. How long 
will it take to fill the tank if both pipes are opened 
at the same time? 

23. The distance between A and B ia 33^ times 
the distance between C and D, If J of the distance 
between C and D is 38^ mi., what is the distance 
between A and B? (Draw a diagram.) 

24. The electric light used in a factory costs $ ^ 
every 4^ hr. How much does it cost every 6 da, 
if light is used for 2| hr. a. day ? 
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25. Tilt; population i)t' a city 3 yr. ago wae 
56U,0(I0, Each year diiriug the last 3 yr. the 
population has increased ^ of what it was the 
preceding year. Find the population. 

26. If an aeroplane flies »jfi mi. in 2^ hr., in huw 
many hours will it fly 96 mi. ? 

27. A merchant has two qualities of clotbr 
The better quality costs 3;^- times as much as the' 
poorer quality. If ^ yd. of the poorer quality^ 
coats $ IJ, find the cost of 7^ yd. of the bettefi 
quality. 

28. A contractor completed f of a job in 12^- 
da. How much longer should it take to finish 
the job ? 

29. Two trains leave St. Louis at the same 
time. One goes in a westerly direction at the rate 
of 23^ mi, an hour, the other goes in an easterly 
direction at the rate of 25f mi, an hour. How 
far apart will the trains be after traveling 6^ hr. ? 

30. The register of a school is 480 pupils. AH 
except 80 pupils were promoted. What fractional^ 
part was promoted ? 

31. A train runs 45 mi. the first hour, and 1^ times 
as much the second hour; the third hour its speed 
is |- of that of the second hour. Find the number 
of miles the train travels in the three hours. 

32. A man invests his money in railroad bonds I 
and in real estate. His income from the latter is^ 
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$360, or ^ of Ilia entire income. Find the iucomi 
from bonds. 

33. A man's pay was increased by ^, after 
which he received $ 4.20 a day. What did he 
receive per day before the increase? 

34. The Twentieth Century Express runs at an 
average speed of 45 mi. an hour. This is 2^ times 
the speed of Stephenson's first locomotive of 1829. 
Find the rate of the first locomotire. 

35. On a map, a line 2|^ in. long represents a 
distance of 132 mi. What distance is represented 
by a line 8^ in, long? 

36. A piece of glass Q^ in. by 6^ in. is cut from 
a pane 22^ in. by 19^ in. What fractional part of 
the whole pane is left ? (Draw a diagram.) 

DENOMINATE NUMBERS 

WRITTEN EXERCISES 

S3. 1. How many feet in § of a mile? 

2. Reduce |- sq. ft. to inches. 

3. How many feet in 32.18 chains? 

4. What is the length in feet of 21.8 fathomsB 

5. How many cubic feet should 12 corda i 
wood measure? 

6. What part of an ounce is 3i^ pwt. of gold? j 

7. Two thirds of an hour is what part of a dayfl 

8. Reduce 275 lb. to the decimal of a ton. 



1 
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What decimal part, of a gallon is .66^ of I 
pint? 

10. How many grains in .25 of a pound avoirdu-l 
pois? 

11. Express 72 lb. of wheat in terms of hiiatielfl, | 

12. What fractional part of a quadrant is 18° 43'?l 

13. Express 18s. 5rf. as the decimal fraction of ^1. I 

14. How many grams of gold in a nugget weigh- J 
ing 1 oz. 7 dwt.? 

15. What is the weight of ^ of a barrel of flour? I 



54. Find sums : 
1. 2 cwt. 10 lb. 
1 60 

18 78 

75 80 

12 S 



Compound Numbers 
Addition and Subtraction 

EXERCISES 



10 f 

4 
12 

3 
16 



3 qt. 
1 
2 




1 pt. 

1 

1 



5 yd. 


2 ft 


10 in. 


4. 1 


yr. 


8 mo. 


12 da 


3 


1 


4 


3 




o 


18 


1 


1 


8 


1 




2 


28 


6 





6 






7 


16 


12 


2 


7 


_3_ 






6 
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5. £ 3 8s. M. 6. 1 lb. 3 oz. 18 pwt 

4 10 6 2 10 16 
1 9 10 7 12 

5 3 11 9 



6 7 9 



Find remainders : 



7. 10 bu. 3 pk. 5 qt. 

82 7 


8. 92° 
75 

10. yr. 
1913 
1911 


15' 

45 

ino. 
6 
11 


20" 
45 


9. yr. mo. da. 
1913 4 15 
1910 8 20 


da. 
25 
12 


11. £75 6s. Zd. 
.55 10 10 


12. 1 lb. 


6 oz. 
11 


17 pwt. 



Mtiltiplication and Division 

PROBLEMS 

55. 1. How much wine will 10 casks hold, each 
having a capacity of 18 gal. 3 qt. 1 pt. ? 

2. A ship sailing along the 40th parallel of 
latitude traveled 68° 6' in 12 da. How far did it 
sail on an average each day ? 

3. A train moves 80 ft. per second. What is 
its rate expressed in miles per hour ? 
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4. A wheat barge had 611 bms with a oapacityj 
of 150 bii. 3 pk. eadi. What is the total capacity! 
expressed iu bushels? What is the capacity ex-1 
pressed in pounds ? I 

s. An invoice for 2-50 yd. of cariiet costs J 
^412 Ills. What is the price per yard in Eng- I 
lish money ? In U. S. money ? I 

6. In covering a half mile, the wheels of my J 
bicycle revolved 510 times. Find the circumference I 
of the wheels. 1 

7. What is the cost of 2U() yd. of Scotch Tweed | 
at 3s. ^^d. per yard ? I 

8. A coal wagon carries when filled 3 T. 2 cwt..J 
50 lb, of coal. How much will it convey in 20 trips, I 
if filled on eacb trip ? I 

9. How many square feet in a plot, if there are j 
18 plots in an acre V I 

10. Divide 280 bu. 3 qt. by 35. I 

11. Find the weight of a dozen silver plates, i 
allowing 7 oz. 8 dwt. for each plate. I 

12. A goldsmith used 4 oz. 7 pwt. 12 gr. of gold I 
in making 25 bracelets. How much gold did each I 
bracelet contain ? I 

13. A tile layer lays 150 tiles in a day, each tile I 
having a surface of 16 sq. in. How many square feet 1 
uf surface can he cover in 1 S da. ;? I 
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tC^^ 



14. How many bottles containing ^ of a quart 
be lilled from a barrel of vinegar containing 31J gal? 

15. A canal barge contains 320 T. of coal. How 
many bucket loads of 150 lb. each will it take to 
remove the cargo ? 

Foreign Moneys ^H 

Englisii Money ^^ 

56, English money is the currency used in Great Britain 
and Ireland, The unit ia the pound sterling (£), a gold 
coin, worth $4.8665, or about fo.OO, in I'. S. money. The 
shilling is worth about 25 cents, and the penny ia worth 
about 2 cents of our money. 

Table of English Monej 
4 farthings (far.) = I penny (d.) 
12 pence = 1 shilling (s.) 

20 shillings = 1 pound sterling (£) 

21 shillings =1 guinea (G.) 
£ is written before the number, e.g. £ 10. 

The currency systems of several other countries of o 
mercial importance are shown in the following table : 



Cmntrr 


SUn,i.ri 


DMbIohb n. s. 


Germany 


1 Mark (M.) 


= 100 Pfennig (pf.) == $ 


France 


1 Franc (fr.) 


= 100 Centimes (c.) = 


Italy 


ILira 


= 100 Centesimi = 


Austria 


1 Crown 


= 100 Heller 


Bussia 


1 Ruble 


= 100 Kopecks = 


Mexico 


IPeso 


= 


Brazil 


1 Milreis 


= 


Netherlan 


Is 1 Florin or Guilder = 



FOREIGN MONEYS 

approximate value in U.S. mouey of amark is about 
iS5 cents; of a franc, a. lira, and an Austrian crown, about 
20 cents; of a ruble, a peso, and a milrei», about 50 cents. 

EXERCISES 

57. Find the approximate value in U. S.moneyof : 

1. £2^ 2. £10 10s. 3. 9s. M. 

4. 60 M. 5. 250 fr. 6. 5 M. 50 pf. 

7. 50 fr. B. 400 M. 9. 10 fr. 25 c. 

10. 50 pf. 11. 20s. 12. £300 

13. 50 c. 14. 40 pf. 15, 150 M. 

16. 50s. 17. 40 c. IS. 150 fr. 

19. 100 lira 20. 60 crowns 21. 800 rubles 

22. 200 pesos 23. 30 milreis 24. 120 florins 

25. 35 lira 26. 500 crowns 27. 380 rubles 

28. 99 pesos 29. 600 milreia 3o. 900 guilders 

To change Foreign Money to U. S. Money 
sa 1. Find the exact value in U. S. money of ' 
15 fr. 35 c. 

statement 
Ifr. = S.193 
15.35 fr. = ? 



Analfsis 

15.35 francs are ■worth 
15.35 times the value of 1 
franc. 

15.35 X S.193= S2.96. 



2. Change 19 M. 75 pf. to U. S. money. 

1 M. = 23.8. . . 19.75 M. = 19.75 x « .238 = S 4.70. 



1 
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3. IIdw imicli is £5 6.1. worth in U. 
reucy? £5 6^.= £5^ = £5.3. 

£l = S4.866fl, .-. £5.3=5.3x $ 4.8665' = $ 25.7fitJ 

4. Change £78 16s. M. to U. S. money. 
121 aOO 9d. = .75s. 
20 [I6.75 16.75s. = S, .8375 

£78.8375 £78.8375=78.8375 x $4.8665* 

= S383.6G 

RULK. Change the lower denominations to a frac- 
tional part of the standard unit ; then change to U. S. 
money. 

EXERCISES 

59. Give tlie exact equivalent of the following 
in U. S. money: 

1. 26M. 20pf. 5. £4 15s. 9. £3 12s. 2rf. 
a. 18 fr. 15 c. 6. £6 lOs. 10. 29 M. 5 pf. 

3. 27M. 12pf. 7. £3 5s. 11. 16 M. 2 pt 

4. 30 fr. 24 c. 8. £5 14^. 12. 36 fr. 



EXERCISES 

To change United States Money to Foreign Mora 

60. X. Change $50.7-5 tu French money 
Statement Analysis 

S.193 = 1 fr. The number of francs will equal 

$50,75 = ■/ the number of times that S.193 \&_ 

contained in $ 50.75. 
50.75 -1- .193 = 262.95, or 262 fr. 95 c. 



• NoTK. S4.b7 = £ 1 ia auflii^ii'iitly m 



I 
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2. Change $25 to English money. 



statement 
$4.87 = £1 

$25 = ? 



Process 
25 ^ 4.87 = 5.13 or £ 5.13 
£ .13 = 2.6s. ; .6s. = 7.2d. 
£ 5 2s. 7d. Ans. 



EXERCISES 

61. Change the following to exact equivalents : 





Frkngh Monsy 


German Monet 


English Monet 


1. $10 


? 




? 


2. $ 25 


? 


? 


? 


3. $100 


9 

• 


9 

• 


? 


4. $250 


? 


? 


? 


5. $350 


9 

• 


9 

• 


? 


6. $225 


9 

• 


• 


• 


7. $2000 


• 


• 


? 



PROBLEMS 

(Use approximate values.) 

62. 1. A boy who was learning the trade of 
bricklaying in England received 65. per week. How 
much is that in U. S. money ? 

2. Four years later the boy received an increase 
of 8s. Find his wages in U. S. money. 

3. An English carpenter receives lO^d. per 
hour. He works 50 hr. per week. Find his wages 
in U. S. money. 
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4. An overcoat was hought in London for £ 2 
3s. How much is tliat in U. S. money ? 

5. Ti]e price of a fan in Paris is 20 fr., the price 
in New York is $ 6. How much more do I pay 
for the fan in New York ? {Give answer in U. iS. 
money.) 

6. I paid 22 M. for a pair of shoes in Berlin. 
The same kind of shoes cost $ 4 in New York, 
How ranch more did the shoes cost in New York? 
(Give answer in U. S. money.) 

7. My bill at a German hotel was 6 M. 50 pf. 
per day for 6 da. State, in U. S. money, the 
amount paid in 6 da. 

s. The cost of a railroad ticket was 10 M. 20 pf. 
State the equivalent amount in U. S. money. 

9. A trip on a boat in France cost 3 fr. 25 c. 
Find the equivalent amount in U. S. money. 

The wages of various trades in New York are 
given below. Find the approximate equwalent of 
the weekly wage in English money. 

10. Bricklayer, 70 ct. an hour, 44 hr. a week. 

11. Carpenter, 62^ ct. an hour, 44 hr. a week. 

12. Laborer, 37^ ct. an hour, 44 hr. a week- 
is. Painter, $ 4 a day, 5^ da. a week. 

14. Plumber, $ 5 a day, 5^ da. a week. 

15. Railroad engineer, $4.44 a day. 

16. Railroad machinist, $3.25 a day. 
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The wages of various trades in Loiiduii are stated 
below. Find the equivalent of the weekly wage in 
U. S. money. 

17. Bricklayer, \0^. per hour, 50 hr. a week. 

18. Ma.son, ll^tf, per hour, 50 hr. a week. 

19. Painter, 9rf. per hour, 50 hr. a week. 

20. Plumber, llrf. per hour, 50 hr. a week. 

21. Tailor, 7d. per hour, 55 hr. a week. 

PROBLEMS 

(Use exact values.) 
63. State the cost of the following articles (a) in 
French money, (&) in German money : 

1. A table worth $ 60. 

2. A piano worth $ 500. 

3. An automobile worth $ 1800. 

4. A aet of books containing 12 vols, at $ 2.50 
per volume. 

5. 80 yd. of cloth at $ 2.25 per yard, 

6. Find the value of the table (number 1) in 
English money. 

7. Find the value of the piano (number 2) in 
English money. 

8. Find the value of the automobile (number 3) 
in English money. 

9. Find the value of the 80 yd. of cloth (num- 
ber 5) in English money. 
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BUSINESS FORMS 

Fob Reading and Discussion 

64. Goods for family use or consumption are 
usually bought from retail merchants. The form 
of the bill commonly sent by retail dry goods mer- 
chants to their customers is as follows : 

Bills rendered monthly. All claims for errors must he made within 

ten days after receipt of goods. 

New York, January 2, 1913. 
Mbs. R. T. Fuller, 

147 Madison Ave. 

Boivght of ROBBINS & SMITH, 

IMPORTERS AND RETAILERS OF DRY GOODS, 

West 23d Street. 

Salesperson Date 





Dec. 


Dr. 












214 


6 


1 Coat 




32 


00 










1\ yd. Suiting 
2 yd. Elastic 


1.25 
.11 


9 


38 
22 


41 


60 


336 
38 


7 
9 


6 yd. Serge 
2 pc. Binding 
2 Suits 


.95 

.23 

8.90 


5 

17 


70 
46 
80 


6 
17 


16 
80 


781 


15 


\ yd. Veiling 
2 pr. Gloves 


.60 
1.50 


3 


15 
00 


3 


15 


459 


19 


1 bx. Hdkfs. 
Or. 




2 


50 


2 
71 


50 
21 




22 


1 bx. Hdkfs. 








2 

68 


50 

71 



Verify each of the items on this bill. 



WRITTEN EXERCISES 1 

1. Prepare a bill for goods sold by Robbius and | 
Smith to yoii as follows: May 2, 1913. 12 J yd. 1 
Cloth (ffl tl.86,|f28»; Ipr. Gloves $2.8(1,^16; 1 
Jabot $ .85. May 7, 191.5, 15 yd. Ribbon @ $ .48, 
#47; 6 Hdkfs. ® .J.36. May 13, 1913, 23 yd. 
Sheeting ® $.49, #164; 8 Pillow Cases @ $.76. j 
May 20, 1913, 8-| yd. Silk @ $ 2.25, # 890, 4 yd. 
Tulle f«l S.S4, #273, 

2. Prepare a bill for the following goods sold to 
you by E. M. McLoughlin : June 1, 19—, 1 bbl. Pills- 
bury Flour S6.76; 25 lb. Sugar © J .041 ; 30 lb. 
Raisins <i) IM; 1 gal. Porto Rico Molasses $ .60 ; 
1 gal. Olive Oil, $ 2.75 ; 2 doz. cans Tomatoes 
® i 1.38 ; 8 jars Jam @ » .22 ; 16 bot. 0. & B. 
Gherkins @ » .28 ; 3 gross Matches ® » .62; 18 lb. 
Rice ® » .071 

3. Make out in proper form a bill of goods sold 
'by a local dealer, find the footing, and receipt the 

hm. 

f Fob Reading and Discussion , 

65. Retail merchants do not usually manufac- ' 
tare the j^oods they sell nur do they purchase their 
merchandise directly from the manufacturer. They 
buy their goods fi'om connnission merchants or from 
jobbing merchants. 

■ This number Identiflea the salesperson. 'I'he symbol # stands 
(or number wlien placed hefori a iiumenil. 
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TUi: fullowiiig letter is an order for goods from 
The Empire Hardwm-e Company, retailers, to the 
H. C. Ackerson Company, jobbing merchants. 

Sewbiiro, N.Y., April, 11, 1913. 

The H. C, Ackerson Co. 

345 West Broadway, New York. 
Gentlemen : 

Please ship us at once by £ast freight : 
I doz. Ladders, # 87 
3 doz. Ladder Chairs. # 593 
15 doz. Glass Lamps, # 623 
VJ doz. Wa.shbowls. # 183 
5 gro. Glasses, ;^ 96 
Yours truly, 

EMriRK Hardware Co.l 
By F. T. Lewis. 

66- Write the letter of The H. C. Ackerson Co., 
acknowledging the receipt of the order. 

67. Observe these points in writing letters ordei^ 
ing goods: 

1. The items are arranged one on a line. 

2. The quantity and the catalogue number of each 
article are definitely stated, 

3. Shipping directions are given. 

68, Upon shipping the goods ordered. The 
H. C. Ackerson Co. sent the following bill or 
invoice to The Empire Hardware Co. 



1 

ARE Co. ^M 



ORDERS AND INVOICES 5* 

All ciaim mnat be made leithin five day* aJUr meKiyit of goods. 

New York, April 16, 1913. 
Tub Empire Habbware Co., 

Kewburg, N. Y. 

BoagUo/TKE H. C. ACKEBSON CO., 
TermB, n/30. 
Via Freight. 



345 Wert Broadway. 



87 


^ doz. Ladders 


@ 9.00 


4 


50 


693 


3 doz. Ladder Chairs 


@ 6.12i 


18 


38 


623 


15 doz. Glass Lamps 


4.1- 


62 


66 


183 


5 doz. Washbowls 


@ 10.50 


62 


60 


96 


6 gio. Glasses 


@ 9.60 


47 


60 




186 


43 



1. Compare this invoice with the order on page 
56. 

2. Upon receipt of the goods indicated in this 
invoice, The Empire Hardware Co. found that they 
were 3 doz. lamps aiiort. Writ* a letter asking 
credit for the shortage. 

Notes. Term n/30 means that payment is to be made 
without discount in 30 da. 

Terras 3/10, 2/30, 1/90, etc., mean that payment is to be 
made in 10, or 30, or 90 da. with a discount of 3 %, 2 ^, or 
1 %, respectirely. 

Terras 3/10, q/30 mean that 3 fo will be allowed if pay- 
ment is made in 10 da. or that the whole amount is due in 



58 



BUSINESS FORMS 



69. A receipted invoice is shown below : 

Boston, Mass., Oct. 14, 1913. 
Mr. Edward £. Foster, 

123 Copley Square, City. 

To ARMSTRONG BROTHERS, Dr. 
Terms : 3/10, 1/30, net dO da. 



#16 


186 Mahogany Dining Chairs 


12.60 


1700 








#314 


120 Oak Dining Chairs 


9.76 


1170 








#81 


6 Oak Chiffoniers 


16.26 


91 


60 






#23B 


12 Brass Bedsteads 


16.90 


202 


80 






#294 


5 Mahogany Parlor Tables 


17.76 


88 


76 






#709 


28 Woven Wire Mattresses 
Less 3 % 


3.66 


102 


20 


3365 
100 


26 






65 




3254 


60 



Received Payment, Oct. 24, 1913 

Armstrong Bros. 

per R. T. A. 



70. The bill was paid by a check on the Mer- 
chants Bank in which E. E. Foster keeps his 
account. 



c4a. 



Boston^ Mass.,^.^^-s^j&et. 23,, 



19 f 3. 



Cije iWercijants Banit 



PAYAItLE TUROUUH TUB 
CLEARING UOTT8E 



Tay to CixA'^voZuyna bioUieyVQ/ 



>or order 
JDollars 



^ 100 



^od/w-iivcL €. <S^o^XyeAy., 



u.^ 



ORDERS AKD INVOICES 59 

71. Acknowledgment of thu payment of an in- 
voice is generally made on a separate form o: 
receipt, like the following : 


1 


Boston, Mass., Oct. 24, 1913. 

Received of Edward E. Foater,^,,^ 

Thirty-two Hundred Fifty-fourT% ^ dollars 

in settlement of invoice of Oct, ti, 1913. 

Armstrong Bk others. 
S3264^Vd P«^R- T. a. 




EXERCISES 

72. Write the letter ordering goods, and the letter 
acknowledging the order, the letter advieing o 
shipment, the invoice, the cheek, and the receip 

used in each of the following sets of transactions 

1. May 12, 19 - . Jordan and Martin, retailers 
of hardware, Pittsburgh, Pa., ordered of T. E. Fiak 
Philadelphia, Pa., johbing merchants, the following 
16 doz. carpenter's chisels, No. 16, @ S 3.85 ; 15 doz 
hammers. No. 59, @ $6.15; 43 doz. doorknobs 
No. 77, @ 84 ct. ; 8 grindstones. No. 9, @ $ 4.12 
22 doz. saw9, No. 68, @ S 19.50 ; 18 kegs wire nails 
8d,®$ 2.85 ; 35 sets knives and forks. No. 101 
@ $1.38 ; 6 Star ranges. No. 85, ® $ 10.50. 

The goods were shipped May 20, by fast freight 
via Pennsylvania R.R.; the terms of sale were 8/10 
3/30, n/60. Tlie bill was paid May 30, 


M 



I 

5. 

I 



60 BUSINESS FORMS 

2. Aug. 14, lU . R. M. Wliite k Co., MobiT? 
.\la., ordered of tUe J. M. Galton Manufacturiug 
Company, Grand Rapids, Mich., the following : 

10 Cheval Glasses, f 29 A, @ $ 23.66. 

I 124 Cane-aeat Dining Chairs, # 71, @ S 2.15. ■ 

^^^ 18 Oak China Closets, f 35, @ S 27.90. 
^^m 9 Mahogany Cliina Closets, # 43, @ S 48.75. 
^^M 16 Empire Tables, f 115. @ S 42.18. 
^H 4 Library Tables, # 193 C, ® $ 22.35. 
^B 12 Oak Bookcases, # 12 B, ® $ 14.28. 
^^ 27 Turkish Rockers, # 51, @ « 14.89. 
I 36 White Iron Bedsteads, # 72 B, ® t 4.76. 

I The goods were shipped Sept. 8, by freight via 

I Michigan Southern RR ; the terms of sale were 
[ 10/10, 5/80, n/90. 

i Note. For fonas of notes and drafts, we chapters on Promissory 

Accounts 
For Bbadinu anh Discussion 
73. Every individual or firm that engages in 
business must keep a record of goods bought and 
sold, of money received and paid out, of what he 
owes to others and v;hat others owe him, and of all 
other transactions that have a money value. Tlie 
keeping of thia record in a systematic way ia the 
art of bookkeeping. The record ia kept in a num- 
ber of books. The most important book is the 
ledger, which consists of a number of accounts. 





PERSONAL ACCOUNTS 



dll 



An account is a formal * record of the bitaiuesftl 
transactions relating to the same person or tiling. 

7& A personal account records the transactions | 
with the person named in the title. 

76. Every accoimt has two sides, the left-liandj 
or debit side, and the right-hand or credit side. 

77. The debit side of the personal account shows;! 
the items against the person, i.e. what he owes us i 
or what we have paid to him, 

78. The credit side of the personal account J 
sbows the items in favor of the person, i.e. what | 
we owe him or what he has paid to us. 

79. A personal account, 

ic. EMPIRE HARDWARE CO. 

Nbwbubo, N.Y. 



' 


" 




. 






m« 


— 




"7" 





— 


Apr. 


15 


MdEe. 


no 


les 


4;! 


Apr. 


24 


Cash 


M 


100 


00 




20 


Mdse. 


iifi 


21fi 


8fl 




2H 


Cash 


fia 


250 


HO 




25 


Milae. 


12] 


fi7 


M 




2il 


Caali 


RH 


fifi 


»6 




30 
1 


Mdse. 
Balanoe 


124 


614 


28 


Apr. 


31 


Balance 




058 
1074 


37 




1DV4 


b2 




»!.y 













This " personal account" records our dual in gs with the.« 
T^mpire Hardware Co. for April 1913 as follows ; 

April 16, the Empire Hardware Co. bought from us meiwl 
chajiilise amounting to S 185.43; April 20, they bought a 



B according t 






1 eKtabliahed formsl 



62 BUSINESS FORMS 1 

billof SL'lfi.S!>; April :il, they paid us $10(1; April 25, t,hey 
Ixjught a bill (.f S 57.9^ ; April 28, they pai.l us » 250.80 ; 
April 29, they paid $ 65.36 ; April 30, they bought a hill of 
S 614.28. Their debits for the month amounted to S 1074.62 
and their credits to 3416,15, They owe ua the balanoe, 
* 658,37. 

Observe that the " balance " is entered on the smaller side 
of the account, ao that when both sides are added or " footed," 
they will be equal, i.e. the two sides bakttice as the scales 
balance when the sugar on one aide weighs as much as the 
pound weight on the other side. This entry is usually 
made in red ink to show that it does not record a cash pay- 
ment or other real transaction. 

After the account is ruled or " closed '' the balance is 
brought down to the other aide. It is entered in black ink 
because it records the actual state of affairs, to wit : the 
Empire Hai'dware Co. owes us S 658.37. 

The column marked* shows the p^es of the "sales book" 
from which these items were taken ; and the column marked 
t shows the pages of the " cash book " from which these 
items were taken. 

EXERCISES 

80. 1, Make the following entries in the account 
of The Keystone Manufacturing Company : 

Jan. 1. They owe us a balance of S 215.-''5. 

KoTB. Enter on Debit side as " Balance S 215.85." 

Jan. 3. Received from them cash on account, 
$ 150. 

Jan. 4. Sold them raercliaudise on account, 
S 108.92. 

Jan. 6. They returned for credit goods ordered 
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Jan. 7. Sold tlium iiicrcliEiinliKi! uii account, J 
$ 76.54. 

Jan. 8. Received their nok' at 3(1 da. in settle*! 
ment of balance unpaid on Jan. 3, $ 65.85. 

Jan. 9. Sold them merchandise on accuuutj ' 
$200. 

Jan. 10. Received from them T, J. Smith's note J 
in their favor which they have indorsed to los, I 
J 50. 

Jan. 20. We have drawn on them a draft at | 
sight, in favor of E. F, Locke, for $ 150. 

Jan. 21. Sold them merchandise on account, J 
$318.17. 

Jan. 24. Received from them their draft at 
sight on Marshall, Field & Co., Chicago, 111., in our 
favor for $ 115.8-3. 
I Jan. 30. We discount the halance of their ao- 
'Count at 2^ % and they remit a check in settlement, 
■Vrhich we accept. 

Jan. 30. Sold them merchandise for $ 892.67. 

Jan. 31. Received from them a receipted freight 
"bill for $ 2,80 which should have been paid by us 
«n shipment of Jan. 30. 

What is the balance Jan. 31 ? 

Write the notes mentioned on Jan. 8 and Jan. 10. 

Write the check mentioned on Jan. 30. 

Write a letter to the Keystone Manufacturing 
Company acknowledging the receipt of T. J. Smith's 
oote. 



BUSINESS FORMS 



2. Make the following entries iu the account of 
Rogers and Marshall aud find the balance Jnly 31 ; 

July 1. We owe them a halance of S 116.75. 
July 2. Bought of them merchandise on account, 



July 3. Paid them cash, g 100. 

July 5. We returned to them for credit, goods 
purchased on July 2, amounting to $ 9.75. 

July 9. We gave them our note at 60 da. in 
settlement in full uf account. 

81. A cash account records on its debit side the 
money received and on its credit side the money 
paid out. 
Dr. CASH 



No. 


D^r 


E.,.„*r,<.« 


Pab. 


t 


or. 


19- 












Feb. 


1 


Balaiiue 




735 


84 






J Duke & Co. 




248 


61 






G. Pall 




75 


94 




2 


Sales 




57 


62 






F. Baldwin 




24 


73 






8. Eeich 




38 


07 




6 


Sales 




87 


56 






E. Short & Co. 




15 


45 




6 


Balance 




1287 


82 




1287 


82 


Feb. 


'2W 


66 



CASH ACCOUNTS 

July 13. Bought of them merciiaiidise ou ac 
count, S 175. 

July 15. We indorsed to them R. E. Swift'al 
note at 30 da. in our favor for $68.50. 

July 23. Bought of them merchandise on ac-1 
count, S 95.70. 

July 25, They allow us a claim for shortage in I 
their shipment to us of Jan. 23, $ 8.35. 

July 30. They allow us a discount oi 2% 
balance now due, and we remit to them a draft io j 
their favor drawn on Hiram King & Co., Buffalo, n 
N. Y., for $ 85.61. 

Study the cash account here given. 







CASH 






O. 


Uo. 


».■ 


ElPUHtTION 


Pabu 


* 


Ct. 


19- 












Feb. 


1 


Expeni^e 




62 


50 




2 


S. Miller & Sou 




79 


CO 






Purchases 




218 


77 




3 


G. Smith 




2fi 


00 


, 




Peraonal 




50 


00 


y 


e 


Expense 




3 








J. Weil & Co. 




35 


05 


H 


6 


M. Dyer 




17 


60 








H 


6 


Balance 




237 


65 


^ 


1287 


82 












„- 
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Notes. 1. The names of persons are those from whom 
money was received (Dr.) or to whom money was paid (Or.). 
We have personal accounts with all the persons named. 

2. " Sales " means " sales for cash " for which no one 
owes us any money. 

3. " Expense " means rent, light, telephone, stationery, 
and, perhaps, wages and other items. 

4. " Purchases " means " purchases for cash " for which 
we owe no one. 

5. "Personal" means money taken by the proprietor 
for his personal use. 

6. The " Balance " shows the cash on hand. This item 
must be verified by counting the actual cash and by having 
the bank book " balanced " at the bank. 

1. Make the following entries in the Cash Ac- 
count : 

Sept. 1, 19 — . We invested cash in the business, 
$ 2500. 

Sept. 1, 19— . Paid rent, $ 50. 

Sept. Ij 19 — . Paid for furniture and fixtures, 
$350. 

Sept. 1, 19 — . Paid for books and stationery, 
$16.50. 

Sept. 1, 19 — . Received from E. R. Jones, $ 250. 

Sept. 2, 19 — . Purchased merchandise for Cash, 
$175. 

Sept. 2, 19—. Cash sales, $ 24.50. 

Sept. 3, 19—. Paid freight bill, $12.15. 

Sept. 4, 19 — . Received from E. O. Wilson, 
$316.80. 



CASH ACCOUNTS 



G7I 



Sept. 5, 19— . Cash sales, $31.87. I 

Sept. 5, 19— . Paid S. E. Field, J 118.119. I 

Sept. 8, 19 — . Paid my note in favur ot" L. I. J 

Boyle, $ 76 with interest .t 10.25. 1 

Sept. 15, 19—. Caah sales, S 428.91. I 

Sept. 29, 19— . Cash sales, » 609.12. ^ 

Sept. 29, 19—. Received payment of E. M. Staf- ^ 

ford's note, $87.50. ' 

Sept. 30, 19 — . Paid salaries of clerks, $ 54.75. I 
Sept. 30, 19 — . Withdrew for personal use, $ 35. 
What should be the balance of cash on hand i 

Sept. 30 » 

2. Enter the following transactions in a Cash 
Account : J 

Jan. 1, 19—. Cash on hand, $ 1287.54. I 

Jan. 1, 19 — . Paid for stationery, $ 21.16. I 

Jan. 1. 19—. Cash sales, » 187.28. I 

Jan. 2, 19—. Paid rent, » 125. 
Jan. 2, 19 — . Purchased horseandwagon,S275. 
Jan. 3, 19 — . Paid office salaries, S 78.50. 
Jan. 3, 19 — . Withdrew for personal use, % 50. 
Jan. 4, 19—. Cash sales, * 328.90. 
Jan. 5, 19 — . Paid R. S. MacAllister for his 
invoice of Dec. 28, $ 894.35. i 

Jan. 6, 19—. Cash purchases, i 287.02. I 

Jan. 6, 19 — . M. A. McCall paid on account, | 

S360. I 

Close the account and find the amount of cash , 

on hand. ( 



PERCENTAGE 
MEANING OF PER CENT RELATIONS 

Foft Keadinu and DiscuasiuK — 

82. 1. A grocer has 250 apples. 20 per cent of 
them are red apples. How many red apples 
has he? 

When we say that 20 per cent of the apples are red, m 
mean that 20 apples out of every hundred are red. 
Therefore, 20 per cent means .20, or ^^, or ^ 
.20 or i of 250 apples = 60 apples. 

2. The distance from town A to town B is 300 
miles. The distance between towns A and C is 
75 per cent of the distance from A to B. How 
far is A from C ? 

The distance between A and C ia 75 per cent or .75 of the 
distance from A to B. 

75 per cent means .76, or ■^, or J. 

■I of 300 miles = 226 miles. 

83. Per cent, written '/n, means hundredths. It 

is an abbreviation of the Latin per centum. 

20 per cent is written 'JQife ; it means 20 out of every 






100, or .20, f 



■ i. 



33^ per cent is written 33^ % ; it means 33^ out of every 
100, or .3^, or J. 

J- per cent is written J 9fc ; it means jjj out of every 100, 
or .00^, or y^. 



MEANING OF PER CENT REI„\TIONS C9 ■ 


Changing Decimal Fractions and Common Fractions to | 




Per Cents ■ 




EXERCISES ■ 


84. Change the following decimal fraction.s to '^| 


per cents : 


Process 


,09 


-9%. .036 =.03 J -31%. 


First read a. 


liundredtlis ; ttien state as per cent ; 


1. .07 


6. .02^ 11. .003 16. 10.00 


2. .15 


7. .125 12: .110 17. 5.50 , 


3. .29 


8. .005 13. 1.5 18. .625 


4. .18 


9. .0025 i«. 2.25 19. .0325 


5. .06 


10. .001 15. 3.00 20. .061 




EXERCISES 


85. Change the following common fractions to | 


per cents : 


I 


l-i 


1 


Proca. K,,, change ,„ hundredths; | 


i-,% 


= 50fo- then state as per cent. 


'■ i 


8. i 14. f 20. iV 


=■ i 


9. i 15. A 21. Jj 


»■ i 


10. J- 16. -^ 22. i 


'■ i 


11. i 17. U 23. J, 


«■ i 


12. jV "^ f "■ i 


7. 2i 


13. 5J 19. lOi 25. SJj 



PEHOENTAOE 



PER CEHTS AND COMMON FRACTIONS 



L 



86, Meniijr 


iM this tahle: 


it contains tlie uiust 




important per 


cents aud tlieir eqnivaleiits in colu- 




iiioii fractious 








125 % - 1 


12i% = \ 


1*1 '1" " \ 




50% = ; 


3?; % - 1 


n]1.=\ 




175% =1 


62i%-i 


l'*' = iS, 






Sl\ '% = \ 


5%-4 






10* = ;;, 


33j % = 1 




100%- 1 1 




20% =1 


66i % = = 




200%= 2 \ 




40-% - J 


16-' '^' = i 




120 % = ! \ 




60 % = \ 


<1"\ 




125% -4 \ 




80% - { 


116| 94 _ 




1331 %=i 


J 



First Type Problem 
87. To find a Per Cent of a Number 



Bv Common Fkactions 

1. How much is 1^ of 
$100? 

Process 

40 



Hy Percent abk 

2. How much is 6tt 9^ 

of $ 250 ? 

Process 

GO^ of a numbep = | ^^^ 
tlie number. ^^H 

- of $i2^0=s$16O. .^^B 



3. How much is .37 
of 240 mi. ? 



4. How much is 53 % 

of $ 865 ? 



From these problems we aee that to find a (ler cent of a j 
aumbff, we proceed as in tinding a fractional part of a 
number. 



88. In the question, How much ia 60% 
of $25U? 

60 % is called tlie Rate or Rate per cent. 

$ 260 is called the Base. 

$ 160 ia called the Percentage. 

The Base ia the number on which the per- 
centage ia calculated ($ 250), 

The Rate or Rate per cent is the number 

of hundredths of the base to be taken (60)^. 

The Percentage ia the number obtained by 
taking the reqiured per cent of the baae 
(S150). 

The percentage is always of the same de- 
nomination aa the base. Why ? 



L noni 



72 PERCENTAGE 

89. To find the Percentage when the Base and Rate 
are given : 

Hi'Lt:. Multiply the base by the rate expressed ss 
a common fraction or a decimal fractton. 



Equation and Formula. 
Percentage = Rate x Base. 



P = RxB. 



NoTK. Whenever conveiiieiit, reduce the per cent to a 
common fraction in its lowest terms; then proceed as in 
common fraetiona. In otlier cases, reduce the per cent to a 
decimal fraction and proceed as in deciinal fractions. 

1. Find 20% of 115.30; of » 39.20; » 12.45. 

2. Find 12|5'. of S80; of »240; of $400._ 

3. Find ^fj of » 80; of » 240; of 1400. 
». Find 2554 of » 84 ; S 200 ; of • 800. 

5. Flndi% of $84; J 200; of J800. 

6. Find 60 % of » 80 ; of $ 120 ; of $ 1000. 

7. Find J'/, of 880; of » 120; of 81000. 

8. Find 20056 of 75; of 100; of 1600. 

9. Find 150% of 60; of 120; of 180. 

10. Find 33i% of J; of 3i ; of 124. 

11. 33J% of 60 + To'/, of 80 - ? 
u. 16% of 120 + 12i% of 120 - ? 



PER CENT AND COMMON FIUCTIONS 73 

DRILLS FOR LIMITED TIME 

90. First : Begin at the top of a column and work down. 
Find values for all ?; {e,g. 10% of 12 = ?; 10% of 24 = ?; 
etc.). 

Second : Begin at the left and work to the right. Find 
values for all ? ; (e.g. 10 % of 12 = ? ; 26 % of 12 = ?; etc.). 





Base 


10% 


26% 


33i% 


50% 


76% 


100% 


1. 


12 


9 

9 


9 

9 


9 

• 


9 

9 


9 

9 


? 


2. 


24 


? 


9 

9 


9 

• 


9 

• 


9 

• 


9 

9 


3. 


72 


9 

• 


9 

9 


9 

• 


9 


9 

9 


9 

9 


4. 


60 


9 

• 


.? 


9' 

9 


? 


? 


9 

9 


5. 


144 


9 

• 


9 

9 


9 

• 


9 

• 


9 

• 


9 

• 


6. 


1 


? 


9 

9 


9 

9 


9 

• 


9 

9 


9 

• 


7. 


36 


9 

9 


9 


9 

9 


9 

9 


9 

9 


9 

• 


a 


120 


? 


9 

9 


9 

• 


9 

9 


9 

9 


9 

• 



91. Proceed as in Article 90. 





Bask 


1% 


J% 


}% 


1. 


100 


9 

9 


9 


9 

• 


2. 


200 


9 

9 


9 


9 

9 


a 


400 


9 

• 


9 


9 

9 


4. 


800 


9 

• 


9 


9 

9 


5. 


1200 


9 

9 


9 


9 

• 


6. 


1600 


9 

9 


9 


9 

• 


7. 


3200 


9 

• 


9 


o 

• 


a 


4000 


9 

• 


9 


9 

• 



1% 



9 
9 
9 
9 

9 

9 
9 
9 
9 



n% 


HX 


9 

• 


o 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 


o 



»> 



•> 





DRILLS FOR 


LIMITED TIME ^^ 


92. The number in the center is the rate ; each 


number in the ring is the base ; find the percentage 


/ ^ \ 




X' * ^ 1 


^_ /» 2«\ 


/ 


/C >\ 1 


^B lu 12'/^X 1«| 




60 saVs^ 210 H 


^ V y 


\ 


\24 18/ ■ 


\joo,-.^ 




^150^ ■ 


Note. Other dmce. su 


table 


tor drills in percentjH 


may be found in The Pupils 


Arithmetic, Book lY. jH 


93. WRITTEN 


EXERCISES ^1 


Find: 






1. 26% of 950 


iz. 


115% of 900 


a. IS?', of 260 


13. 


130% of $1300 


3. 33% of 175 


14. 


82% of 230 bu. 


' ». 61% of 18 


15. 


14J% of 160 ft. 


a. 24% of 160 


16. 


27J-% of $200 


6. 37% of 320 


17. 


32.8% of 110 


7. 69% of 165 


18. 


lj% of SIOOO 


0. 86% of 420 


19. 


i% of $2472 


9. 43% of 275 


20. 


3i% of « 1260.80 


10. 97% of 1800 


21. 


34% of 7601 


11. 71% o£600 


22. 


145% of J2600 




■ 



1 


WER CENT AND 


rOMMON FRACTION.^! 75 ^| 


K 


WRITTE^ 


EXERCISES 


I 


1 


Find 9'/,. of 135; 


of 450 ; of 


80 ; of 2901. ■ 


2 


Find 14'/« of 240 


; of 920 ; of 


760; of 630.5. fl 


3 


Find 38«/. of »27 


50; of $lCt 


; of $930.50. ■ 


4 


Find 96';!, of 1600 pupils; of 800 pupils; ■ 


pf 2400 pupils. 




■ 


5 


Find 161'/. of 80 ft. ; of 560 bu. ; of 3000 T. ■ 


6 


Find 25.5'/« of »U00 ; of 2500 ; of $16,000. ^ 


7 


Find 16054 of »300; of S900 


; of $17.30.75. ■ 


8 


Find 250% of 


$700; of 


S439.26; of ■ 


$2670.30. 




■ 


9 


3i'/. of 60 + 2J5'. of 60-? 


■ 


10. 


ii% of «76-l5i. of $75-? 


_^M 


1 ^^' 


»% of 400+6«/, of 250-? 


^M 


12. 


1254 of 150-79S of 260-? 


■ 


95. 


ORAL 


EXERCISES 


■ 


1. 


Find 16% of 300. 


B. Find 


954 of lOO^^W 


2. 


Find 854 of 50. 


9. Find 1154 of 160. ■ 


3. 


Find 4% of 30. 


10. rind 15% of 60. f 


4. 


Find 12?. of 80. 


11. Find 


2% of 150. ■ 


5. 


Find 6% of 90. 


12. Find 


1% of 360. 


6. 


Find 654 of 40. 


13. Find 100% of 425. 


7. 


Find 354. of 120. 


14. Find 300% of 125. ^ 


y 






^^^^M 








^^^^^^^^^^H 



7ri 



PERCENTACK 



15. Find li» of 200. 

IS. Find 2i% of 100. 

17. Fiud 2 '/» of 400. 

18. Find 18 '/. of 60. 

96. 



19. Find 200 1„ of 

20. Find ^% of 800. 

21. Find 44% of 50. 

22. Fiud \% of 160. 



ORAL EXERCISES 

1. Find 26% of 40 ; of 80 ; of 100 ; of 1000.^ 

2. Find 60% of 30 bu. ; of 800 ft. ; of $420. 

3. Find ii\1, of $960 ; of 247 mi. ; of 330 yd. 

4. Find 60% of 120 ; of 200 ; of 10 ; of 76. 

s. Find 66f % of 99 ; of 180 ; of 300 ; of 1600. 
6. Find 76% of 160 bbl.; of $1600; of 240. 

1. Find 150% of 200 ; of 320 ; of 40 ; of 100. 

8. Find 37J% of J1.60; of S4; of «24.40. 

9. Find 10% of 117,30; of ,t63.20; of $89.20. 

Note. To find 1 %, point off two decimal places from 
the right (e.g. 1 % of 185 = 1.86) ; if the ba.^e ends in two 
zeros, cancel the zeros (e.r), 1 % of 500 = 5). 

ORAL PROBLEMS 

97. 1. Minneapolis has a population of 300,- 
000 people. Oakland haR a population 50 %i as 
large. Find the population of Oakland. 

2. .V local train takes 16 fir. to go 240 mi. 
An express train takes only 40 % as long. How 
long does the express train take ? 




3. George has 120 marbles. Harry lias 125 % 
3 many. How many marbles has Harry ? 

4. The railroad fare between two cities was 
S 2.70. The company increased the fare .33^%. 
Find the increase in fare. 

i. Meat which cost 16 ct. a pound has in- 
creased 37^ "Ic in price. How much more does u 
pound cost now ? J 

!. A company that employed 220 men dis- 
charged 20 fc of them. How many men were 



r. A plot of ground i« 440 ft. long. The 
width is 12^ % of the length. Find the width. 

J. A book cost % 1.20. It was sold for 80 % 
of its cost. For how much was it sold ? 

9. The tnmk of a tree was 35 ft. loog. It 
was cut into two pieces, one being 14^ '"lo as long 
as the trunk, How long was each piece? 

10. 150 glass globes were shipped by expres;- 
6 ii) of them were broken. How many were 
broken ? 

u. A farmer had 250 cows. He sold 12 % of 
them. How many did he sell ? 

13. There were 500 children in a school. 8 %l 
were not promoted. How many were not pro-l 
moted ? 

13. A baseball team played 50 games. It woJ 
90 'Ji' of them. How many games were won ? 
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WRITTEN PROBLEMS 

98. 1. A Hclioul contains 300U children. -54 % 
of tlietii are ljoyn, Huw many boys are there? 

2. 40 words were given to each boy in an 
examination in spelling. George spelled 95 % of 
them correctly ; Harry spelled 85 % of them co^ 
rectly ; Frank spelled 70 % correctly. How many 
words did George spell correctly ? Harry ? Frank ? 

3. A house is worth $ 16,000. A second house 
is worth 92 '% as much. Find the value of the 
second house. 

4. During January, a store sold $ 1500 worth 
of goods ; during February, it auld 110 % as much. 
Find the value of the goods sold in Februaiy. 

5. How many days are there in 78 % of a year? 
(365 da. = 1 yr.) 

6. One piano cwt S 550. A second piano cost 
130 % as much. Find the cost of the .second piano. 

7. 20,000 copies of a book were sold during the 
first year. During the .second year the sales in- 
creased 22 '//■. How many copies were sold during 
the second year ? 

B. Desks which were marked $ 65 each were 
reduced 12%. 

(a) Find the reduction. 

(6) How much is saved by buying 6 desks at 
the lower price? 



' PER CENT AKD COMMON FRACTIONS 

A man who receives S 2000 a year sav 
32 % of it. How much will he save In five yeai 
at that rate ? 

10. A man who receives $ 3000 a year savea 
35 % of it. How many years will it take to save 
$ 4725 at that rate ? 

11. A number oi books were packed in a bos. 
The total weight of the books and the box was 
65 lb. The box weighed 6 "^ of the total weight. 

(a) Find the weight of the box. 
(6) Find the weight of the books. 

12. An orchard yielded 2500 bbl. of applet 
65% of them were sold at S 2.40 per barrel. The 
remainder were sold at S2,70 per barrel. How 
much waa received for all the apples ? 

13. A telephone company received 700 calls at I 
one station. 95% of them were 5-ct. calls, the re- 
mainder were 10-ct. calls. How much money did 
the company receive for all the calls ? 



I 



To find the Amount when the Base and the Rate J 
are Given 



When the Rate is easily KEDUcrBLE to 
A Common Fkaction 



I 1. A boy who had 160 marbles won 25% 
I many. How many marbles has he now ? 



e 

I 

s 

I 

e 

V 

I 

I 
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Process 

Represent the original number of marbles by 100 %. 
The number of marbles gained = 25 % of the 

original number. 
The number of marbles the boy has now = 125 %, or J, of 

the original number. 
Therefore, | of 160 = 200 marbles. Am. 

Second' Method 
^ of 160 = 40, increase ; 160 + 40 = 200. 

When the Rate is not easily" reducible to 

A Common Fraction 

2. Five years ago, the population of a city was 
200,000. To-day the population is 23% greater. 
Find the population to-day. 

Process 

Represent the population 5 yr. ago by 100 %. 

The increase in population = 23 % of the popu- 

lation 6 yr. ago. 

Therefore, the present population = 123 % of the popu- 
lation 5 yr. ag<i 
1.23 X 200,000 = 246,000. Ans. 

Second Method 
.23 of 200,000 = 46,000. 200,000 + 46,000 = 246,000. 

The answer in each is called the Amount. 

Proof. Check the answers by Type 2 (p. 85) or 
by Type 3 Case 3 (p. 100). 



FIND THE AMOUNT AND DIFFERENCE 

100. Kui.K.. To find the Amount : Add the percenta 
to the base, or multiply the base by (1 plus the rate). 

EyUATlOX AND KOKMUI.A. 

Amount = Base + Percentage ; A=(B + P); or 
Amount = Base x ( 1 plus Rate) ; A=B x (1 + R). 



101. To find the Difference when the Base and Ral 
are Given 

^Vhen the Rate is 

reducible to a 
MON Frai'tios 



When the Rate is not 
easily reducible to a 
Common Fkaution 



1. A buy who had 120 2. A merchant had 750 

marbles lost 20% of them, boxes of oranges. He sold 

llow many marbles were left? 249^ of them. How maai 

boxes were left? 



Process 



Repre.seiit tiie original i 
bar of marbka by 100 '/j^ 

The niimlier 
of marbles ioat = 20% of o 



Represent the total 
of boxes by 10(»%. 
The II umber 
of boxes sold = 54 % of total 






11 a I number- number. 

The number Number of 

«f marblea left = 81;% or f of boxps not sold =7670 of total 

the number hoy oad at lirst. number. 



4 24 

; of J-0 marbles = 96 marVile 



,7fi of 7i50 boaes = OiO boxes. 



Second Method 
L4 of 120 = 24 (loss); 



Second Method 
.24 of 750= 180 (sold); 



e answer in each is called the Difference. 
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102. Rcij:. To find the Difference: Subtract 
percentage from the base; or multiply the base by 
(1 -rate J. 

Egl^ATlOX AND FOKMULA. 
Difference = Base - Percentage ; D= (B - P), or 
Difference = Base X (1 - Percentage) ; D = Bx(l~I').' 

Proof. Check tlie anawers by Type 2 (p. 85), 
or by Type 3, Case 2 (p. 98). 



1 

;t the 
by 

■ 

i6), 

1 



ORAL PROBLEMS 

103. 1. William weighed 60 lb. in June ; in Sep- 
tember, bia weight was 10 % more. Find bis 
weight in September. 

2. One kind of tea costs 50 ct. a pound. A 
better kind costs 20 fi> more. Find the cost of 
3 lb. of the better kind. 

3. A wagon cost $ 80. A horse cost 300 % as 
much aa the wagon. Find the coat of the horse 
and the wagon. 

4. Nellie had $ 4. The first day abe spent 50 % 
of it ; the second day she spent 50 '/c of the re- 
mainder. How much did she spend the second day ? 

5. A has $ 200 ; B has 50 '/■ aa much as A ; C 
has 25 % as much as B. How much money has C ? 

6. The number of pupils in one school is 400 ; 
the number in a second school is 25 % greater ; the 
number in a third school is 50 % greater than the 
number in the second school. Find the uumbeCj 
of pupils in the third school. 



■ 



mn^m 



r 
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WRITTEN PROBLEMS 

104. 1. The cost of a railroad ticket was $ 65. 
TLe i-ailroad company increased the fare 3^ % 
Find the price of a ticket now. 

- 2. The population of Albany in 1900 was I 
about 94,000. In 1910, the population was 9% i 
greater. Find the population in 1910. 

3. A horse that cost % 350 was sold at a gain I 
of 18 %. How much was received for it ? 

4. 12,500 pr. of shoes were made in a factory \ 
in one year. The next year Vl'/c more shoes j 
were made. Find the number of pairs of shoes ] 
made during the second year. 

5. A man who formerly paid $ 45 a month for | 
rent now pays 15 % more. Find the amount paid j 
for rent now. 

6. The wages paid in a factory were aa follows: 
Skilled Workmen .....? 25 per week. 
Unskilled Workmen . . , $ 15 per week. 

Boys 8 8 per week. 

The skilled workmen received an increase of 1 

25 %, the unskilled workmen an increase of 15 %, ] 
and the boys an increase of 1%. How much ] 
does each class receive per week after the in- 
crease ? 

7. The receipts of a store during the first week J 
were % 350 ; the amount received during the sec- I 
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ond week waa 2(j '/p greater than the amo^ 
ceived during the tirat week ; the amount received 
during the third week was 35 '/<- greater than the 
amount received during the aecund week. Find J 
the total amount received during the three weeks. I 

B. There are three grades of lead pencils. I 
Grade A costs 5 ct. each ; grade B costs 20 ^<- 
more than grade A ; grade C costs 50 % less than I 
grade B. Find the cost of 6 doz, of grade C. 

9. A tailor has 90 overcoats. He sells %^\$ 
of them at % 15 each ; 50 % of the remainder at 
% 18 each, and those still on hand at % 20 each- 
How much is received for all the overcoats ? 

10. The annual salary of a clerk is $ 1200. H^3 
spends 30 % for rent, 40 'k for other expenses, an«3 
saves the remainder. How much does he save ? 

11. A firm that employed 250 men diacharg^^ 
12% of that number. 

{it) How many men are still employed ? 
(ft) How much money is paid to them if eacl^ 
man receives S 22 a week ? ■ 

12. One grade of butter cotits 35 cents a pound 
another grade coats 40 % more. Find the cost o--^ 
5 lb. of the better quality. 

. 13, 1500 people bought tickets for a theater ' 
48% of them paid 8 2 each; 26% paid SI each ^ 
the remainder paid 75 ct. each. Find the tota^ 
amount of money paid for tickets. 



TO FIND THE RATE 



851 



14. When a tmin started from Chicago it car-1 
vied 200 passengers. At the first station 25% 1 
more passengers got aboard ; at the second station, J 
40% of those in the train left; at the third sta-J 
tion, 50% of those still aboard left. How many I 
were still on the train ? 



Second Type Problem 
105. To find what Per Cent one Niimber is of Another I 



1. A class contained 
50 children. 10 of them 
were not promoted. 
What per cent of the 
class was not promoted? 

The number not promoted 
equals 10 out of 50 or ^ of 
the class. 

^J = iL= 20%. Ans. 



2. A storekeeper had j 
05 baseballs. He sold J 
51 balls. What per ] 
cent of his stock did he | 
sell? 

The number sold equals^ 
51 out of t>5 or 4^ of the ea- 1 

tire stock. 



106. RuLt:. To find the Rate: Divide the percent- 1 
age by the base. 

Equation and Formula. 

,j^,^_ Percentage. /^ _ P\ 



107. Proof. Check the answers by Type 1 (p. 
70) or by Type 3, Case 1 (p. 03). 
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PERCEXTAOE 
ORAL EXERCISE 


^ 


lOa What 


ler cent is 






1. 


5 of 25? 


10. 2 of 8 ? 


19. 


100 of 100? 


2. 


lU of 50 ? 


11. 12 of 48 ? 


20. 


2-50 of 600? 


3. 


Oof 9? 


12. 8 of 32 ? 


21. 


300 of 1000! 


4. 


Sof 8? 


13. 3 of 4 ? 


22. 


100 of 400! 


5. 


4 of 4? 


n. 4 of 8 ? 


23. 


250 of 1000! 


6. 


SoflO? 


15. G of 100 ? 


24. 


740oflOOO! 


7. 


4 of 207 


16. 8 of 1 ? 


25. 


160 of 800! 


8. 


9 of 3? 


17. 9 of 6 ? 


26. 


200 of 800! 


9. 


6 of 2? 


18. 25 of ? 


27. 


260 of 1000? 


28. 


5 is what % of 5? of 15' 


of 40? 


29. 


3 is what '/<■ of 1 ? of 8 ? 


of 15? 1 


30. 


^ is what 


%ofl? ofl-J? 


of 4? J 


31. 


5 is what f, of 2 ? of 3.6 


^ of6? J 


32. 

1 


100 is what % of 20? of 


30? c 


■ 






EXERCISES 




m 


109. 1. 4J is what per cent of 18 ? 


■ 


^^. f,- 


18 2 18 4 


25%. 


1 


a 


. ISofS: 


.50 ? 5. 


90 da 


.of}- da.! T 


[ ' 


. IJofS? 


e. 


2of 7i? 


f ' 


. 8Jof6? 


7. 


9 of 151? 


1 
i 


A 


-Jk ^ 




^ 



PER CKNT AND COMMON FRACTIONS 

2^ of 15? 11. 5iof tiS? 

J of 8? 12. 5 of 4.5? 

31 of 10? 13. 1.25 of 1? 



ORAL EXERCISES 

110. What per cent is 

1. 1 ft. of a yard ? 

2. 2 ft. of a yard ? 

3. 4 hr. of a day ? 
♦. 12 hr. of a day ? 
s. 1 da. of a week ? 
G. 5 da. of a week ? 

7. 3 in. of a foot? 

8. 9 in. of a foot ? 



11. 2 ft. of 2 yd. ? 

12. 6 in. of 2 ft. ? 

13. 3 hr. of 1 da. ? 

14. 3 hr. of 1 hr. ? 

15. 3 ft. of 8 ft. ? 
le. 2 yd. of 8 ft. ? 
17. 40 centa of $ 1 ? 
IB. 70 cents of $ 1 ? 



9. 20 rain, of an hour ? 19. 1500 lb. of 1 T. ? 
10. 40 min. of an hour? 20. 3000 lb. of 1 T.? 



NoTB. Change both quaotities to the same deuominar > 
tion before trying to find the rate. 



DRILLS FOR LIMITED TIME 

lU. Firat : B^in at the top of a column aod work 
down (e.g. 6 is what per cent of 5 ? 5 ia what per cent of 
10 i* 5 i3 what per cent of 20 ? et« ). 

Second : Begin at the left and work to the right (e.^. 5 ia 1 
what per eent of 5 ? 10 is what per cent of 5 ? 20 is what j 
per cent of 6 ? etc.). 
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Base 


1 
6 


10 


20 


40 


60 


100 


1. 


5 


?% 


?% 


?% 


?% 


?% 


?% 


2. 


10 


?% 


?% 


?% 


?% 


?% 


?% 


3. 


20 


?% 


?9i 


?% 


?% 


?% 


?fo 


4- 


30 


?% 


?% 


?% 


?% 


?% 


?% 


5. 


40 


?% 


?% 


?% 


?% 


?^ 


?% 


6. 


50 


?% 


?% 


?% 


?% 


?% 


?% 


7. 


60 


?% 


?% 


?% 


?% 


?% 


?% 


a 


80 


?% 


?% 


?% 


?% 


?% 


?% 



112. Proceed as in Article 111. 





Ba8B 


1 


2 


3 


4 


6 


10 


1. 


1 


?% 


?% 


?% 


?% 


?96 


?% 


2. 


2 


?% 


?% 


?% 


^% 


?% 


?% 


3. 


3 


?% 


?% 


?% 


?% 


?% 


?% 


4. 


4 


?% 


?% 


?% 


?% 


?% 


?% 


5. 


5 


?% 


?% 


?% 


?% 


?% 


?% 


6. 


6 


?% 


?% 


?% 


?% 


?% 


?% 


7. 


8 


?% 


?% 


?% 


?% 


?% 


?% 


8. 


10 


?% 


?% 


??'* 


?% 


?% 


?% 



ORAL PROBLEMS 

113. 1. Butter cost 35 ct. a pound. The price 
was increased 5 ct. Find the per cent of increase. 

2. Meat .which cost 20 ct. a pound, now costs 
'. a pound. Find the per cent of increase. 



PER CENT AND COMMON FRACTIONS 89 

3. A buok was marked 80 ct. The price was I 
reduced 10 ct. Find the per cent of reduction. ] 

4. A book which was marked 90 ct. was sold I 
for 60 ct. Find the per cent of reduction. 

5. One package weighed 10 lb. Another pack- , 
age weighed 15 lb. 

(a) The weight of the first package was what 
per cent of the weight of the second package ? i 

(6) The weight of the second package was what 
per cent of the weight of the first package ? 

6. A boy who sold newspapers began with $ 2. 
At the end of the day he had $ 4. What per cent j 
of his original amount had he gained ? 

7. There were 60 books on a shelf. 10 were 
arithmetics ; the rest were readers. 

(o) What per cent of the books were arithmetics ? J 
(&) What per cent of the books were readers ? I 

8. A book that cost 80 ct. is sold for 90 ct. 
^^'llat per cent of the cost is gained ? 

9. George receives $ 8 a week ; Harry receives 
$ 4 a week. George's salary is what per cent of 
Harry's salary ? 

10. 3 toys cost 20 ct. each. They are sold for 
25 ct. each. 

(a) What per cent of the cost is gained on 1 toy ? 

(h) What per cent of the cost is gained on the 
:-i toys ? J 

Note. Always calculale tlie rate per cent or the base. J 
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90 PERCENTAGE 

11. 35 pupils of a class are present. 6 are 
absent. What per cent of the class is present ? 
What ]jer cent is absent? 

12. Handkerchiefs that cost $ 4 a dozen are sold 
at 50 ct. each. Find the per cent profit. 



WRITTEN PROBLEMS 

114. 1. In a cla.s8 of 43 pupils, 39 are promol 
(o) What per cent are promoted? 
(b) What per cent are not promoted ? 

2. A plot of ground is 75 ft. long and 175 
wide. 

(a) The length is what per cent of the width 
(6) The width is what per cent of the length? 

3. Mr. Jones, Mr. Frank, and Mr. Williams con- 
tribute to a fund. Mr. Jones contributes $ 150, 
Mr. Frank, $ 175, and Mr. Williams, $ 225. 

(a) What per cent of the total amount is con- 
tributed by Mr. Jones ? (h) By Mr. Williams 

*. A street is 400 ft. long and 20 yd.* wii 
The length is what per cent of the width ? 

5. 1500 ft. is what per cent of 1 mi. ? 

6. The population of a town increased from 
2500 to 3400. Find the per cent of increase. 

7. Three years ago the population of a town 
was 3000. To-day the population is 750 greater. 
Find the per cent of increase. 



I 



on- 

•i 



"N'OTH, Reduce all terms to the name denominatioo before findb^^^ 
tbe rate per cent. ^H 



PER CENT AND COMMON FRACTIONS 91 I 

8. A man who is paid at the rate of $ 30 a 1 
■week received $ 17.50. What per cent of the weekly I 
■wage did he receive ? I 

9. $ 1000 is divided equidly among 15 children, 1 
What per cent of the sum is given to each child ? I 

10. I buy 2 doz. picture post cards at 1 ct. each I 
and sell them at 2 ct. each. What per cent of the I 
cost is gained ? | 

11. Shoes that were marked at $ 4 a pair were | 
sold for $ 2.50 a pair. I 

(a) Find the per cent of reduction on 1 pr. I 

(6) Find the per cent of reduction on 3 pr. I 

^12. A baseball club won 104 games and lost 
1 6 games. What per cent of the games did the 
. olub win ? 

I 13. Mr. Daly receives a salary of S 3000. He 
f spends 25 % of it for rent. $ 600 for other expenses, 
r ^nd saves the rest. What per cent of his salary 
'ices he save ? 

,14. Mr. Wood had 250 baseballs. He sold 
SO fo of them the first day and 40% of the re- 

■ tnainder the second day. What per cent of his 
* original stock was left ? 

15. A school contains 750 boys and 650 girls. 
! (a) The boys form what per cent of the total 
[ register ? 
I (6) The girls form what per cent of the total 

■ register ? 
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Third Type Problem (Case i) 

115. To find the Base when the Percentage and the 

Rate are Given 



By Common Fractions 

1. f of the number of 
boys in a class is 15. 
How many boys are in 
the entire class ? 

Process 

f of the no. Id the class = 15. 
^ of the no. in the class = 5. 
I or the no. in the class = 40. 
Or (shorter method), 

16 -i- ^ = ^^ X s = 40. Am. 



By Decimal Fractions 

3. .28 of the distance 
traveled by a boat is 
560 mi. Find the entire 
distance traveled by the 
boat. 

Process 

.28 of the distance equals 
660 mi. Therefore, the total 
distance equals 

660 ^ .28 = 2000. Arts, 



By Percentage 

2. 37^% of the num- 
ber of boys in a class is 
15. How many boys in 
the entire class ? 

Process 

37^% of the number in 
class = 16. 

Therefore, f of the num- 
ber in the class equals 16. 

The solution is the same 
as in problem 1. 

The number in class = 

3^8 
16 -i- g, or ^^ X ^ = 40. Ana. 

By Percentage 



4. 28% of the dis- 
tance traveled by a boat 
is 560 mi. Find the 
entire distance traveled 
by the boat. 

Process 

28% =.28 
Therefore, the solution is 
the same as in problem 3. 

560 ^- .28 = 2000 mi. Ana. 



TO FIND THE BjVSE 93 J 

the Base: Divide the pe^cen^ 



RATION AND FOEMULA. 

Rate 

117. Proof. Check the answers by Type 1 
(p. 70), or by Type 2 (p. 85). 

ORAL EXERCISES 

IIB. Find the number if 

1. 60% ofit=5 7. 33J7«ofit-9 

2. 10^. ofit=1.5 B. 20% ofit = 8 

3. 121% o£it=6 9. 14^% of it=2i 
t. 16|96ofit-10 10. 37J%ofit = 6 
3. 87^56 of it= 14 11. 60% ofit=4J 
6. 75% ofit = !) 12. 1.50%ofit=12 

13. 6 is 20% of what no.? 40% of what no.? 

H. 9 is 30% of what no.? 50% of what no.? 

15. 6 is 76 % of what no.? 12J% of what no.? 

16. 3 J is 25 % of what no.? 10 % of what no.? 

17. 1 is 12J % of what no, ? 50 % of what no. ? 
13. I is 33J-% of what no.? 25% of what no.? 

19. I is 50% of what no.? 66|% of what no.? 

20. 60 is 16f % of wliat no.? 76% of what no.? 
a. 48 is 160% of what no.? 200% of what no.? J 
22. 150 is 300% of what no.? 100 % of what no.? 
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DRILLS FOR LIMITED TIME 

119. First: Begin at the top of a column and work 
down ; {e.g. 3 is 10% of ? 4 is 10% of ? 6 is 10 % of? 

etc.). 

Second : Begin at the left and work to the right ; {eg. 3 is 
10% of? 3 is 20% of? 3 is 26 % of ? etc.). 





Percient- 

▲OB 


10% 
of 


20% 
of 


26% 
of 


60% 
of 


of 


16j% 
of 


1. 


3 is 


? 


9 

« 


? 


? 


? 


? 


2. 


4 is 


? 


9 

• 


9 


? 


? 


9 

• 


3. 


5 is 


? 


9 

« 


9 

• 


9 

• 


? 


? 


4. 


6 is 


? 


? 


? 


9 


? 


? 


5. 


Sis 


9 

« 


9 

• 


? 


9 

• 


? 


? 


6. 


10 is 


9 

• 


? 


9 

• 


9 


? 


? 


7. 


12 is 


9 

• 


? 


? 


9 

* 


? 


? 


8. 


20 is 


9 

• 


9 

• 


9 

• 


9 

• 


9 

• 


9 



WRITTEN EXERCISES 



120. Find the number if 

1. 85% of it =680 9. 

2. 36% of it =612 10. 

3. 71f % of it = 2500 11. 

4. 55|% of it =4 30 12. 

5. 33% of it = 297 13. 

r 

6. 16% of it = 29.6 14. 

7. 93% of it =255.75 is. 

8. 51% of it =187.48 16. 



of it 

45% of it 
21% of it 
38|% of it 

64% of it 
251% of it 
151% of it 
128% of it 



7.20 

686.25 

264.60 

1617 

322.5 

176.75 

305 

960 
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ORAL PROBLEMS 

121. 1. The line AB, which ia 25'/" of AC, is 
4 in. long. How long is AC! 

• ^ "^ x ' 

2, The area of ABCD is 50 "/c of the area of 
QRST. If ABCD contains 125 sq. in., find the 
area of QRST. 



HiKT. Indi- 
cate as nearly 
as possible on 
QRST the area 
of ABCD. 



3. A boy can walk 4 blocks in Xl^ % 
of an hour. How many blocks can he 
walk in an hour? 

4, 20*^ of the water in this jar ia 
2 qt. How many quarts does the jar 
hold? 

Indicate aa nearly as possible the height of water 




Find 



Ibin of the distance from .A to 5 is 3 
the total distance from A to B. 



Harry has 20 ct. This is 25% of the amount 
5, How much has George? 
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7. William has 50 ct. This is 200% of tfce 
ainoiiut John has. How much has John ? 

a. 12,|% of the number of boys in a class is -5. 
How many boys are in the class? 

9. Find the height of a flagpole if 16§% of 
the height equals 6 ft. 

10. The width of a room is 6&|7f of the length. 
The width is 20 ft. Find the length. 

11. The width of a room is 66-|% of the length. 
The width is 20 ft. Kind the length. 

12. A grocer ha.s tv^o kinds of tea. The 
cheaper kind costs 60% of the price of the better 
kind. H the cheaper kind costs 45 ct. a pound, 
find the cost of a pound of the better kind. 

13. The number of games lost by a club equals 
14^% of the number woti. If the club lost 7 
games, how many games did it witi '! 

14. 87J% of the length of a rope equals 14 ft. 
How long is the rope ? 

15. A book is sold for 80 ct. This is 125% 
the cost. Find the cost. 



1 



WRITTEN PROBLEMS 

122. 1. A train travels 10. S mi. in 18% of 
hour. How far does it travel in 1 hr. ? 

2. The height of a flagpole is 78% of the 
height of a building. If the pole is 27.3 ft. high, 
how high is the building ? 



I 
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3. There are 1000 pupils iu one school. Thin 

is 260 fe of the number in a second school. Hovfl 

many pupils are there in the second school ? ■ 

.4. The population of a city is 288,000. This iM 

72% of the population of a second city. Find tlufl 

population of the second city. I 

s. 92% of the number of pupils in a. achooB 

equals 2024. How many pupils are there in thw 

school ? ■ 

6. Two men, A and B, were candidates for anl 

ofEce. A received 7500 votes. This was 150% on 

the number B received. I 

(a). Who was elected, .^ or B ? Why ? I 

(6). How many votes did B receive ? I 

J. The population of Buffalo is 190 '/o of thai 

population of Rochester. The population of Bu^b 

falo is about 425,600. ■ 

(a) Which city has the larger population ? I 

(&) Find the population of Rochester. ■ 

,8. A printer has an order to print 1750 cardsJ 

If it takes 5 hr. to print 65% of them, how long! 

will it take to print all the cards? I 

9. 12,000 writing pencils were sold. This Um 

120% of the number of drawing pencils solt^,! 

How many drawing pencils were sold ? ■ 

10. If it requires 14^ da, to build 85% of ot 

wall, how many days will be required to build th^ 

entire wall ? ■ 
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11. By going at the rate of Z8^ mi. per hour 
for 12 lir., a traiu traveled 85 fn of tlie distance be- 
tween two cities. Find the total distance between 
the cities. 



Third Type Problem {Case 2) 

123. To find the Base when the DiEEerence and the 
Rate of Decrease are Given 

When the Kate is easily Eeduoibik to a 

Common Fkaction' 

1. After selling 20 % of his stock, a storekeeper 

has 48 books left. How many hooka had he at 

first ? ^" 



4 

the 

I 

per 
- at 

4 



Represent the original number of books by 100 fe- 

Number of books sold = 20 % of original 

number. 
Number of books left = 80 % of original 

number. 
Therefore, 80 ^fc or ^ of the original number = 48, 

4 12 5 
The original number = 48-f-p = 48x=60 books. Aug. 



When the Bate is not easily keductble to a 
Common Fkaction 

2. A farmer sent a number of barrels of apples 
to the city. 18 % of them were destroyed. The 
remainder, 410 bbl., were in good condition. How 
many barrels were sent by the farmer ? 



J 
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Represent the total number of 

barrels by 100% 

The number destroyed = 18% of the total number. 

The number in good condition = 82 % of the total number. 
Therefore, 410 bbl. = 82 % of the total number. 

Therefore, total number = 410 -h .82 = 600 bbl. Ans. 



Rule. To find the Base : Divide the diflEerence ] 
s the rate. 



124. 

bylE 

Equation and Formula. 

Base = Difference -=- (1 - Rate), 
B = D-i-(l~R). 

125. Proof. Check the answers by Type 1 (p. 70, ] 
to find the difference), or by Type 2 (p. f 

Third Type Problem (Case 3) 
126. To find the Base when the Amount and the Rate of | 
Increase are Given 
When the Rate is easily redU' 
Common Fraction 
1. A boy's salary was increased to $14. This! 
is 16|^% more than he received last week. How ] 
much did he receive last week ? 
Process 
Represent original salary by 100 %. 
The increase in salary = ^^i% of original salary. 
The new salary = 116-J % of original salary. 

Therefore, 116| % or J of the original salary = * 14. 



Original salary = $ 14 -i- -.- 



s;M 



= » 12. Ana. 



:$"■ 
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Or 
Represent original salary by g. 
Increase in salary = i »f original salary. 

New salary = ? of original salary. J 

Original salary = $ 14 + J = S 12. .4ns. fl 

When the Rate is not kahily reducible to a. 
Common Fraction 

2. A man who had a sum of money in the bank 

increased his savings by 15 %. He then had $ 345 
in the bank. How much had he at first? 

Process ^^M 

Represent the original amount in ^^M 

the bank by 100 %. ^H 

Then the increase = 15 % of the original 

amount. 

And the total amount on deposit = 115 % of the original 

amount. 
Therefore, the original amount is S343 -h 1,15 = $300. Ajis. 

127. UuLi:. To find the Base: Divide the amount 
by 1 plus the rate. 

EyuATiox AND Formula. 

Base = Amount -;- ( 1 + Hate) ; B = A-i-(l + R'). 

128. Proof. Check the answers by Type 1 
(p. 79, to find the amount), or by Type 2 (p. 83). 

ORAL PROBLEMS 

129. 1. Henry haa 30 marbles. This is 50^ 
more than he had yesterday. How many did he 

have yesterday ? 
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2. Mary spent 2ii'/r of ber money. She then | 
had 20 ct. lei't. How loiich had she at 6rst ? I 

3. On promotion day, 10 "ii of the pupils were 1 
not promoted. If 45 pupils were promoted, what I 
was the total number before promotion ? J 

4. A boy sold 12i^% more papers to-day than I 
yesterday. He sold 45 papers to-day. How many I 
did he sell yesterday ? I 

5. The price of butter was increased 10 % . If I 
butter costs 33 ct. per pound now, what did it cost ] 
before the increase in price ? 

6. A boy's salary was increased to 8 9 a week, I 
This was an increase of 20 % . What was the I 
salary before the increase ? ] 

7. On Monday, a storekeeper had a number of 
books. On Tuesday, he had only 34 books left. 
This was &Q^% less than the number he had on 

i Monday. How many hooka had he sold ? 

B. One quality of coffee cost 35 ct. a pound. 1 
This is 12-^ % cheaper than a better quality. Find j 
the cost of a pound of the better quality. 

9. A statue and its base weigh 80 lb. This is 1 
25 fe more than the weight of the statue. Find ' 
the weight of the statue. 

10. A boy weighed 120 lb. in September. This j 
was li^fo more than he weighed in June. Howl 
much did he weigh in June ? 
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WRITTEN PROBLEMS 




130. 1. The price of a suit of clothes this yq 
is $ :i7.25, which is "J % greater than the price last 
year. Find the price last year. 

2. The area of Mr. Howell's farm is 42 A. 
This is 16 'k less than the area of Mr. Holt's farm. 
Find the area of Mr. Holt's farm. 

3. 14 f^ of the length of a log is 3.36 ft. Find 
the length of the log. 

4. The price of a pound of butter is 24 % 
greater than it was last month. Find the cost of 
f) tubs, each containing 52 lb., at last month's 
price, if the present price of butter is 31 ct. per 
pound. 

5. The population of Massaehuaetta increased 
20 % during the last 10 yr. If the present popu- 
lation ia 3,366,000, what was the population 10 yr. 
ago? 

6. The population of Iowa decreased .3 i<, 
during the last 10 yr. If the present population 
is 2,134,000, find the decrease during the last 
10 yr. 

7. The ocean steamship Olympic is 882 ft. long. 
This is 11.7% more tlian the length of the Xm«- 
tania. How much longer is the Olympic than 
the Lusitania ? 
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J. In 1911, a company sold 20% more lamps 
than in 1910. lu 1912, the company sold 20% 
more lamps than in 1911. If 720 lamps were 
sold in 1912, 

(a) How many lamps were sold in 1911 ? 

(6) How many lamps were sold in 1910? 

9. A horse was sold for $ 595. This was a loss 
of 15 % on the cost. Find the coat. 

10. After using 84 % of his Hour, a baker had 
40 bbl. left. 

(a) How many barrels had he at first ? 
(6) How many barrels did he use ? 

11. A number of boys took part in a race. After 
a while 25 % of them dropped otit. Later, 40 % of 
the remainder dropped out. There were 18 boys 
left. How many started in tlie race ? 

12. The number of houses sold in a city in 1912 
was 20 % less than the number sold in 1911 ; but 
tbe number sold in 1911 was 10% greater than 
the number sold in 1910. If the number sold in 
1912 was 1056, 

(n) How many were sold in 1911 ? 

(b) How many were sold in 1910? 

13. The number of boys in a school is 60% 
greater than the number of girls. The number of 
boys is 1440. Find the number of girls. 
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MISCELLANEOUS PROBLEMS 

(Use pencil anil paper only when necessary.) 

131. 1. One building is 700 ft. high. A second 
building is 82 % as high. How high is the second 
building? 

2. In a school containing 850 pupils, 824 are 
present. 

(a) What per cent are present? 

(b) What per cent are absent? 

3. If a train travels 38 % of the distance be- 
tween two cities in an hour, how long will be 
required to travel the entire distance? 

City Approx. I*i)p. 19<M) Increase in 10 yr. Pop. in 1910 

4. Cincinnati 325,500 

5. Cleveland 381,700 

6. New York 3,437,000 

7. Chicago 1,698,500 

8. Denver 133,500 

,9. Best quality tea costs 56 ct. per pound. This 
is 12% more than the cost of the second quality. 
Find the cost of the second quality per pound. 

10. Three men were candidates for an office. A 
received 2500 vote's ; B. 3500 ; C, 4000 votes. 



11.6% 


? 


47% 


? 


38.7 % 


9 

• 


B8.8 % 


• 


59.4 % 


? 
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(a) B's vote was what per cent of C's vote? I 

(6) What per cent of the total vote was cast I 

for A ? I 

aa. After having traveled 47 % of the diatance'l 

between two cities, a train still had 91 mi. to go.J 

Find the distance between the cities. I 

12. Mr. Jordan spent % 1-500. 32 % was spent I 
for a horse, 3 5 ^ for a wagon, and the rest for I 
tools. How much was spent for tools ? | 

13. 58 desks were bought for % 25 each. They I 
were sold at a gain of 16 %. How much was re- 1 
ceived for them ? 

14. 64 "h of the cost of a desk is $ 115.20. Find 
the cost of the desk. 

15. One river is !t'30 mi. long. Another river is j 
42 'fn as long. How long i.i tlie second river? I 

16. An ocean steamship is 800 ft. long. This is \ 
114-f-% of the height of the Singer building in New 
York, How high is the Singer building? 

17. 2.S0 da. is what per cent of 1 yr. (365^ da.) ? 

18. % 15.50 is what per rent of $ 75 ? 

19. The pojnilation of Virginia increased 11.2 % 
during the last 10 yr. If the present population 
is 2,168,400, find the increase during the last 10 yr. 

20. 82 % of the water in a tank weighs 205 Ih. 
Fjnd the weiglit of all the water in the tank. 

lany feet are there in 62 % of a mile? 
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22. A manufafiturer of shoes made 350 pr. of 
children's shoes, and 120 9r as many pairs of ladies' 
shoes. How many pairs of ladies' shoes were made ? 

23. A company employed 220 men during the 
regular season, During the busy season it increased 
its force by 35 %. How many men were employed 
during the buay season ? 

24. A factory made 1189 gross of pencils during 
June; this was 18% less than the number made 
during May. Find the total number of pencils 
made during May and June. 

25. The expenses of a manufacturer are 92 % of 
his receipts. The expenses are $ 5704. Find the 
receipts. 

26. 40 words were given in an examination in 
spelling. George spelled 40 correctly ; Mary spelled 
38 correctly ; Harry, 35 correctly. Find the per 
cent of each pupil. 



27. First grade 


42 


.39 


2B. Secfjnd grade 


41 


40 


29. Third grade 


45 


43 


30. Fourth grade 


44 


44 



31. In a school containing 1800 children, 3 chil- 
dren were late in the morning and 2 children were 
late in the afternoon. 

(a) What per cent of the children were late in 
the morning ? 
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(6) What per cent of the children were late in 
the afteiTioon ? M 

32. A piece of cloth contained 30 yd. 75 % tnl 
it was add at $ i^ a yard ; the remainder was soldf 
at $ 3 a yard. How much was received for the enJ 
tire piece of cloth ? I 

33. During July the receipts of a store werra 
$2750; during August, S2250. Find the peiJ 
cent of decrease. I 

34. A school contains 800 boys. This ia 125^1 
of the number of girls. I 

(a) Are there more girls or boys in the school ? I 

(b) Find the number of girls. I 

35. A manufacturer spent $12,000. 7i% of 
this money was paid to his employees. The remain- 
der was spent for materials, J 

(a) How much was paid to the employees? I 

(6) How much was spent for materials? I 

36. The workmen in a factory obtained an 
increase of 9 % in wages. If the owners of the 
factory pay $2997.50 in wages after the increase, 
how much did they pay before the increase iu wages ? 

37. The number of pupils present in school is 
96 '/(' of the number on register. How many pupils 
are on register, if the number present is 720 ? 

38. In one year a field produced 900 bu. of 
wheat. The next year it produced 175 bu. less. 
Find the per cent of decrease. 
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39. 12,160 persons or 8 % of the population of a 
city were born in a foreign country. Find the 
population of the city. 

40. In 1900 the population of a city was 
375,000. In 1910 the population was 22 % greater. 
Find the increase in population. 

41. A man who receives $2500 a year spends 
23 % of it for rent, 45 % for food and clothing, 
12% for other expenses, and saves the remainder. 

(a) How much is spent for rent ? 

(b) How much is spent for food and clothing? 

(c) How much is saved ? 

42. Pianos which were marked at $ 525. each 
were reduced 12 %. Find the reduced price. 

43. A house was sold for $ 575. This was a 
gain of 15 % on the cost. Find the cost. 

44. The profits of a business man in 1912 wrere 
$ 5200. This was 8^ % greater than the profits in 
1911, and 30 % greater than the profits in 1910. 

(a) Find the profits in 1911. 
(6) Find the profits in 1910. 

45. A ton of coal is put into 35 bags, each con- 
taining an equal amount. What per cent of the 
ton is in each bag ? 

46. A post-office clerk sold the following : 
1000 one-cent stamps. 

30 % more two-cent stamps than one-cent stamps. 
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20 % less post cards (1 cent each) than two-cent 
stamps. 

(a) How much was received for the post cards ? 
(&) How much was received in all ? 

-47. 1 buy 4 doz. picture post cards at 1 ct. 
each ^nd sell them at 2 ct. each. What per cent 
of the cost is gained? 

48. The value of a building is $ 38,500. This 
is 23 % less than the value of an adjoining build- 
ing. Find the value of the second building. 

49. 500 people were employed in a factory. 72 % 
of them were men ; 22 % of them were women ; the 
rest were children. How many men were em- 
ployed ? How many women ? How many , chil- 
dren ? 

50. A merchant bought 150 overcoats. He paid 
$ 12 each for 40 % of them and $ 15 each for the 
remainder. How much did he pay for all the 
overcoats ? 

51 Apples that cost 2 for 1 ct. are sold at 1 ct. 
each. What per cent of the cost is gained ? 

52. Oranges that cost 1 ct. each are sold at 
the rate of 3 for 5 ct. What per cent of the cost 
is gained ? 

53. Lead pencils that cost 20 ct. a dozen are 
sold for 2 ct. each. 

(a) What per cent is gained on 1 doz. ? 
(6) What per cent is gained on 3 doz. ? 
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54. A man who desired to buy a house saved 
$ 850 a year (or 6 yr. He thus saved 68 % of 
the cost of the house. How much more money 
must he save to buy the house ? 

35. By sailing at the rate of 30 mi. an hour, a 
boat completed -56^ ^ of its journey in 4^ hr. 
How many more miles must the boat sail to com- 
plete the whole distance ? 

56. A baseball team lost -35 "^ of its games. If 
it won 78 games, how many games were lost ? 

57. 60 % of the population of one town equals 
80 ii> of the population of a second town. If the 
population of the second town is 3600, find the 
population of the first town. 

COMMISSION ^H 

For KEAiiiNa and Di.icitssior ^^| 

132. Commission may be earned in various ways. 

1. A firm that has a large number of customers 
may employ collectors to collect bills that are due. 
These men may be paid a commission on the 
amount they collect. 

2. Agents are often employed to buy or sell 
goods ; e.y. a contractor may employ an agent to 
buy 100 teams of horses ; or a firm may employ 
agents to sell goods. These agents are paid a per- 
centage of the value of the goods bought or sole 
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3. Agents, called brokers, are employed to buy 
and sell renl estate. They are paid a percentage 
of the value' of the proi>erty bought or sold. The 
money they receive is usually called brokerage. 
Salesmen or agents are sometimes paid a commia- 
sion on the amount of goods they sell. 

*. Agents who buy or sell stocks or bonds, 
who draw up insurance policies, who procure loans, 
charge a commission or brokerage. Commissions 
are paid also to architects, builders, contractors; 
auctioneers, and other pensoos who render valuable 
services to their principals. 

To find the Commission or Brokerage 



133. 1. Mr. Graham sells 
S400 worth of goods for Mr. 
Brown. His rate of com- 
mission is Gfe- 

(n) How much is his com- 



(6) How much does he 
send to Mr. Brown ? 
Process 
S400 Gross Proceeds 
.06 Rateof Commiaaion 
S 24.00 Com mission 
S 376.00 Net Proceeds 

$400 is called the gross 
proceeds of the sale, and 
SSTfi is called the net pro- 



2. A oontriictor orders his 
agent to buy 400 horses at' 
S 75 eaf.h. The agent charges 
4%comn,i..io„. 

((() Find the comiuission. 

(6) How much does the 



contractor 
horses ? 



pay 



400 
S 30000 

^ 

S 1200.00 



I 
J 
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COMMISSION 



Com mission or brokerage is always calculated on tli^ 
valiKi of the goods l)ought or sold. 

Tlie method of finding the commission is similar to th.*:3 
iii(»th()d of finding a per cent of a number (First Typ^ 
Problem, p. 70). 



corresponds to the 



134. The Value of the Goods corresponds to 
the Base. 

The Rate of Commission 

The Rate of Brokerage 
Rate Per Cent. 

The Commission or Brokerage corresponds to 
the Percentage. 

The Amount remitted (called Net Proceeds) 
corresponds to the Difference. (See problem 1.) 

The Total or Gross Cost (in problem 2) cor- 
responds to the Amount. 



135. KuLK. To find the Commission or Brokerag 
Multiply the value of the goods bought or sold by th-^ 
rate expressed as a decimal or a common fraction. 



ORAL EXERCISES 



136. Find the commission in each of the follo'W' 



mo; : 



\'nIno of (roods 



3. $500 



Kate of 
('oinmission 

10 % 



1. $800 

2. $1000 10 't 



5 '/; 



V.iliic of (loods 

4. $1200 

5. $250 

6. $400 



Kate of 
Commission 



5 % 

4 % 

4 



y? 



I 
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Value of GoikIs 

7. $5000 


Katu of 
Commission 

2 % 


14. 


^'aluc of Goods 

$ 2000 


Katc! of 
Commission 

2 % 


8. 


$600 


n% 


15. 


$ COOO 


1|% 


9. 


$900 


1 fo 


16. 


$ 10,000 


2^% 


10. 


$1400 


\1o 


17. 


% 2500 


5 % 


11. 


$ 1500 


6 % 


18. 


$1850 


5 % 


12. 


$700 


3 % 


19. 


$4000 


i% 


13. 


$1640 


121% 


20. 


$1600 


\1o 



WRITTEN PROBLEMS 

137. 1. A firm employs Mr. A to collect bills. 
On Monday he collects $ 250 ; on Tuesday, $ 400 ; 
on Wednesday, $150; on Thursday, $500; on 
Friday, $100; and on Saturday, $50. Find Mr. 
A's commission, if he receives \\^o of the amount 
he collects. 

2. An agent sells $250 worth of apples for a 
farmer. He charges 5% commission. 

(a) How much does he receive as commission? 
(&) How much does he remit to the farmer? 

3. An agent buys $ 500 worth of goods for 
Mr. B and charges 3|^% commission. 

(a) Find his commission. 
(6) Find the gross cost. 

4. An agent sold a house for $15,000. He 
charged 2^% commission. Find his commission 
and the amount of money he sent to the owner. 
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5. An agent sold 60 lots at $ 500 a lot. Find 
his commission at 2 J % . 

6. Mr. Jones sent his agent 200 bbl. of apples, 
300 bbl. of potatoes, and 150 bbl. of cabbages. 

The agent sold the apples at $2.75 per barrel, 
the potatoes at $1.50 per barrel, and the cab- 
bages at 85 ct. per barrel. 

(a) Find his commission at 4 %. 

(6) How much did Mr. Jones receive ? 

7. Mr. Smith sent his agent 450 lb. of poultry, 
75 crates of eggs, and 150 lb. of butter. 

The agent sold the poultry at 19 ct. per pound, 
the eggs at $ 1.44 per crate, and the butter at 
22 ct. per pound. 

Find the agent's commission at 4%. Find the 
net proceeds. 

8. Mr. Brown sent the following to his agent: 
150 bbl. of apples, 225 bbl. of potatoes, 75 bbl. of 
turnips. The agent sold ^ the apples at $2.50 
per barrel and the remainder at $3 per barrel; 
the potatoes at $1.75 per barrel, and the turnips 
at $ 1.25 per barrel. 

Find the agent's commission at 6%. Find the 
net proceeds. 

9. Mr. Herman is a salesman for a sewing 
machine company. He receives a commission of 
6 % on all the machines he sells. During the first 
week he sold 10 machines ; during the second 



r 
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week, 14 machines ; during tlit3 third week, 20 
machines. 

Find hia total commission for the three weeks if 
the macliines were sold at $32 each. 

10. Mr. WOliama is employed by a book com- 
pany. He receives a salary of $ 30 a week and a 
commission of 10 % on all sales. During the first 
week he sold 20 books ; during the eecond week, 
35 books ; during the third week, 50 books. 

Find the total amount earned by Mr. Williams 
in the three weeks, if the books were sold at $2.50 
each. 

To find the Rate of Commission or Brokerage 

13a All agent sells S.50n 

worth of goods and retains An agent who buys S 1250 

$ 10 for hia commission. worth of goods charges 

Find the rate of commission. S37.50 for his services. 



The rate ia always caleu- Find the rate of commission, 
lated oil the value of the process 

goods bought or sold. 

Process The rate per cent = ^ = 

The rate jier cent = jVj =j^ ST-.W -^ 1 250 = .03 = 3 % . 
= 2%. 
The method of finding the rate of commission or broker- 
age is similar to the method of finding what per cent one 
number in of another (Second Type Problem, ji. 85). 

139. To find the Rate of Commission or Brokerage : 
Itin.tc. Divide the commission or brokerage by the 
value of the goods bought or sold. 



I 



J 



1 16 COMMISSION 

EXERCISES 

140. Find the rate of commission in each of the 



follow 


ing : 












1. 


Value of 
GoihIs 

$ 200 


Commission 

$ 40 


11. 


$ 


Value of 
Goods 

500 


GoiMnission 

$ 10 


2. 


$ 400 


$ 40 


12. 


s 


600 


$ 3 


3. 


$ 50 


$ 10 


13. 


$ 


800 


$ 20 


4. 


$ 250 


$ 10 


14. 


$ 


300 


$ 10.5^ 


5. 


$ 1000 


$ 20 


15. 


$ 


640 


$ 80 


6. 


$ 60 


$ 3 


16. 


$ 1000 


$25 


7. 


$ 320 


$ 80 


17. 


$ 


75 


$ 17 


8. 


$ 120 


$ 20 


18. 


$ 


950 


$ 9.5 O 


9. 


$ 400 


$ 4 


19. 


$ 


800 


$ 2 


10. 


$ 600 


$ 9 


20. 


$ 1600 


$ 2 



WRITTEN PROBLEMS 

141. 1. An agent collected bills amounting to 
$ 5000 and received $ 125 for his commission. 
Find his rate of commission. 

2. A commission merchant sold goods valued at 
S 750. Find his rate of commission, if he received 
S 37.50 for his services. Also tind the amount re- 
mitted to the owner. 

3. A real estate broker sold a house for $ 20,000. 
His brokerage was $ 300. Find tlie rate of brok- 
erage or commission. How much did the owner 
receive ? 
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4. An agent sold two houses, one lor $15,000 
and one for $17,500. What rate of commission 
did he charge, if he received $1625? 

5. An agent sold 40 sets of books, each set con- 
taining 6 vols., at 3 3 a volume. Find the rate 
of commission, if the agent received $ 43.20. 

6. A salesman sold 20 tables at $ 25 each and 
120 chairs at $ 1.50 each. Find the rate of com- 
mission, if the salesman received $27.20. 

7. A salesman is paid a weekly salary of $ 26 
and a commission on all the tables he sells. He 
sells 10 tables at $ 35 each in one week. Find the 
rate of commission paid him if his total earnings 
during the week were $ 40. 

To find the Value of Goods bought or sold when the 
Commission and the Rate are Given 

142. 1. An agent receives 2^% commission for 
selling a piece of land. Find the value of the land 
if the agent's commission is $ 500. 

Process. $500 is 2.} % of the value of the land. 
Therefore, the value of the land = $ 500 ^ .02.1^ = $ 20,000 

The method of finding the value of goods bought or s()]«l 
is similar to the method of finding the base when a part of 
it is given (Third Type Problem, Case 1, p. 92). 

143. To find the Value of Goods bought or sold : 

Rule. Divide the commission or brokerage by the 
rate per cent expressed as a decimal or common fraction. 



COMMISSION 



1 



144. In each o£ the followin 


g, find the value 


the goods bought or sold 










C.SS.1. 




Oo>n,o,..oo 


Coidmliiliil 


1 1. $60 


6% 


10. 


S8 


2% 


1 2. ISO 


6% 


11. 


$24 


4% 


1 3. $100 


10% 


12. 


$30 


6 54 


1 4. $26 


10% 


13. 


$3 


li* 


' 5. $7.60 


1% 


14. 


$15 


2iit 


6. $10 


i% 


15. 


$10 


i% 


7. $275 


i* 


16. 


$500 


1}% 


8. $480 


V' 


17. 


$ 7500 


i% 


9. $2600 


i* 


18. 


$ 1250 


if' 




WRITTEN 


PROBLEMS 





145. 1. An agent received $200 for his com- 
mission for selling an automobile. 

(«} Find the value of the automobile if the 
agent's commission was 12^ ^f". 

(6) How much did the firm receive for the 
automobile ? 

a. A real estate agent earned $ 3000 in com- 
missions in a year by selling property. Find the 
value of the property sold, if the agent's commis- 
sions were 1^ % of the value of the property. 




I TO FIND AMOUNT EXPANDED 

I 3. A commission merchant earned St 28 by sell- ' 
' ing apples at !? 2 a barrel. His commission was I 

4% of the value of the apples sold. How many 

barrels of apples did he sell? 

4. An agent earned $ 625 by selling pianos on 
commission, his rate of commission being 205^. 

(a) Find the value of the pianos sold. 
(6) How many pianos did he sell, if each piano J 
cost $625? 

5. A salesman is paid $ 20 a week and 5% commis- ' 
aion for selling pictures. At the end of 2 weeks he 
received $ 100. Find the value of the pictures sold. 

146. To find the Amount to be Expended and the Com- 
nuBsion, when Both are included in the Amount sent by I 
the Principal to the Agent. 

1. I send my agent $ 680 with instructions to 
deduct a commission of 5 % and to buy apples with 
the balance. How much will be deducted as com- 
mission? How much will he invest in apples? 

Process 

S630 includes money for apples and money for com: 
sion at 5 % . 

Kepreaent the money spent for apples by 100%. 

Represent the money spent for commiasion by 696 of 
money spent for apples. 

Then the amount sent to the agent equals lOfi % of the 
amount spent for apples. 

105 fo of amount spent for apples = S630. 

Amount spent for apples = S 630 -f- 1.05 = S 
C30 — $ 600 = S 30 Commission. Ans. 



I 
I 
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Thi; metliwil of solving this pmljlein iii aimilai' tu tk 
method uf fiiiiliiig tlie b^e when tlie base plus a put is 
giveu (Third Type Problem, Case 3, p. 100). 

147. To find the Amount to be Expended for Goods 
when the Amount sent to the Agent includes Both the 
Commission and the Money to be Expended. 

i{i LK. Divide the total amount sent to the agent by 
I plus the rate of commission. 



14a 1, Mr. Jones sent $ 1947-50 to his agent 
with instructions to ileduct his commission at 2^^ 
and to expend the remainder for produce. 

(a) How much money is spent for the produce! 

(h) How much does the agent keep for his 
commission ? 

2. An agent receives $ 20,600 to pay for the 
cost of corn and for his commission at 3 %. 

(a) How much does he spend for the com? 

(b) How much does he deduct for Ids com- 
mission ? 

3. An agent receives S 1001.25 with instruc- 
tions to deduct his commission at ^%, and to ex- 
pend the remainder for wheat. 

[a) How much money does he spend for wheat? 

(h) How much does he deduct for his com- 
mission ? 

(e) How many bushels of wheat does he buy at 
S 1 per bushel ? 
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4. Au agent receives S 6597.50 to include the J 
cost of flour and his commission at 1^ ^ . He buys 1 
lOOU bbl. of flour. 

(a) How much money does he spend for flour? 

(6) How much does he pay per barrel ? 

TRADE DISCOimT OR COMMERCIAL DISCOUNT 

For Readini! anh Discussion 

149. Mauy manufacturers issue catalogues con- 
taining lists of the goods they sell and the prices at J 
which the goods are sold. In these catalogues the 
goods are "listed" at a price greater than the 
firm expects to receive for tlieni. The manufac- 
turer then sends out discount hsts, stating reduc- 
tions or discounts from the catalogue or list prices. 

For example, sewing machines may be listed at 
$ 40 each, but the firm m;iy allow a reduction or 
discount of 10^ from the list price. The sewing \ 
machine, therefore, actually costs $ 40 — $4 or 8 86. 



isa 

1 40 is called the List Price or Catalogue Price. 

4 fe is called the Rate of Discount. 

S4 is called the Discount. 

$36 is called tlie Net Price or Actual Cost. 



Frequently two or more discounts are allowed. I 
Automobiles may be listed at $ 1500, with dis- j 
counts of 20% and 0% ■ This means a discount of 
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12^^ 



20% on SloOO, or $300, making the price 1121 
and a further discount of 5% on $1200. or $60. 
making the net cost of the autoiiiobilea $ 11-iO. 

Discounts are also given for payment before a 
bill is due. Usually a man who buys goods from 
one with whom he deals frequently, is allowed 
30 da. in which to make payment. If he pays 
cash, he may be allowed a discount of 5 "7^ or 2 %. 
Firms that buy large quantities of goods save con- 
siderable money each year by paying their bills 
promptly ; tliey also obtain an excellent reputation 
among those with whom they deal. 

15L To find the Discount and the Het Price, when 
the List Price and the Rates of Discount are Givefl^H 

One Discount ^H 

1. The list price of a Pnct^ ^ 

pianois$650. The dis- A of S 650 = S 65 Discount 

1- in-^ T?- J tu «650-S66=S585 NetCost 
count IS 10%. Fmdthe „. 

discount and the net cost. ^ of $6fiO=S585 Net Coat 

Two OB More Discounts 

2, The list price of a piano is $ 700. Discounts 
of 10% and 2% are allowed. Find the total dis- 
count and the net cost of the piano. 



^ of S 700 = $ ro Discount at 10 % 

S 700 - $ 70 = $ 630 Price after deduction o 

.02 of S 630 = $ 12.60 Discount at 2 % 

» 630 - * 12.60 = * 617.40 Net Coat 

S 700 - $ 617.40 = « 82.60 Total Diacount 




TO FIND THE DISCOUNT AND NET PRICE 

There la a short methoil shown in the following: 

3. Fiud the nut cost of a phonograph listed atl 
$150, with diacounta of 20% and bfo. 

A. discount of 20 fc leaves a net coat oi 80 fo 
A discount of 5 % leaves a net coat of 95 % 
The net coat = .80 x .95 X S 150 = $ 114. Ans. 
Or 

J X iJ X $ 150 = «114. Ans. 

S 150 - S 114 = « 36 Discount. Ans. 

The method of finding the discount is similar to the 1 
method of finding a per cent of a number (First Type Prob- 
lem, p. 70). 

The method of finding the net price when one discount 
is allowed is similar to the method of finding the difference 
(p. 81). 

152. RuLK. To find the Net Price when more than 
one Discount is Allowed : 

Deduct the first discount from the list price and each 
subsequent discount from each successive remainder. 
The last remainder is the net price. 

Note. Tlie onler <ii wtiich discounts ure subtracted does not, aSect 
the final result ; e.g. Di^uuiiM nf 10, 6, and 2 ma; be deducted aa 
10, 5, and 2 ; or 6, 2, and 10 : or 2, 5, and 10, etc. 

The terms of disnonnt may be written : 90 days 
net, 3% 10 days; or net/90, 3/30. The terms of 
credit are usually 30, 60, or 90 days. The rates of 
discount vary. 
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J 



ORAL EXERCISES 

153. In each of the following find (a) the iHs- 
coUDt, (b) tlie net cost. 



$600 20 and 10 


6. 


$2000 


10 and 2 


SIOOO 10 and 111 


7. 


810,000 


10 and 1 


S 100 10 and 5 


8. 


$6000 


6 and 2 


$200 10 and 2 


9. 


« 1500 


6 and 2 


J 400 6 and 2 


10. 


$2600 


10 and 5 


^E. 20 and 10 menus 20% 


u»l loy 


. See also Art. 08, p. StJ 



WRITTEN EXERCISES 

Find the net cost and the total disconnt 



1 



1. 


$1200 


20 and 5 


11 


» 1500 


26 and 2 


2. 


S600 


20 and 10 


12 


$2500 


25 and 2 


3. 


$200 


25 and 2 


13 


$150 


30 and 2 


4. 


S600 


30 .and 2 


14 


S 380.26 


5 and 5 


5. 


»76 


10 and 2 


15 


$ 140.76 


10 and 1 


6. 


»40 


10 and 5 


16 


$240 


12| and 2 


7. 


$86 


5 and 2 


17 


$976 


33J and 6 


8. 


$116 


40 and 10 


IB 


$2160 


lej and 6 


9. 


$235 


60 and 10 


19 


J 1680 


10, 6, and 2 


0. 


$740 


25 and 10 


20 


S4260 


10, 5, and 2 
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ORAL PROBLEMS I 

155. 1. A sturekeeper buys $ 5000 wortli of 1 
yoods in a month. He is allowed 2 % off fur jjiiy- j 
ing cash. How much is saved by paying cash ? I 

2. A storekeeper buya $ 2500 worth of f 1 1 rniture. 1 
He is allowed 2 % off for cash or 1 % off if lie pays I 
in 30 days. How much is saved by paying cash ? 1 

3. A mahogany table is listed at $ 125, witb a 1 
discount of 20%. Find the net cost. I 

4. A set of books containing 12 vols, is listed 
at 8 5 a volume. Find the net cost of the set, if a 1 
discount of 33^ % is allowed. 

5. Mr. Gray buys 30 doz. knives and 30 doz. J 
forks at $9 a dozen. Find the net cost if he J 
receives a discount of 10%. ■ 

WRITTEN PROBLEMS I 

156. Find the net cost of the following articles: 1 

1. 6 chairs at $ 2.50 each ; discount of 25%. 

2. 30 books at $ 3.50 each ; discount of 40 %. 

3. 40 doz. fountain pens at S 1 .25 each ; dis- 
counts of 30% and 10%. 

4. 120 hbl. of flour at $ 5.75 each ; discounts of , 
20% and 5%. 

5. 72 crates of eggs, doz. in a crate, at 25 ct. ' 
a. dozen ; discount, 10%. 



1 
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Fiud the net cost and the discount in each of 
the following : 

6. William Furmau bought of George Burns: 
6 doz. books, Style A, @ $ 6.60 per dozen. 

12 doz. books, Style B, @ $8.40 per dozen. 
18 doz. books, Style C, (^j $ 9.60 per dozen. 
Discounts 40% and 10%. 

7. John Davis bought of William Chandler: 
5 M envelopes, No. 5, C«J S 1.30 per M. 

10 M envelopes, No. 6, @ $ 2.20 per M. 
50 M envelopes, No. 7, fs* $ 3.60 per M. 
Discounts % and 2 % . 

8. Henry Henderson bought of George Wharton : 

24 doz. lead pencils, American, @ $ 4.38 a dozen. 
3G doz. lead pencils, Eagle, @ % 4.37 a dozen. 
60 doz. lead pencils. Dixon, @ $ 4.69 a dozen. 

Discounts 1^% and 1"^, 

9. Henry Roth bought of Harry Tower : 
10 gross pens. No. 10, @ $ ,60 per gross. 
20 gross pens, No 20, @ $ .75 i>er gross. 

25 gross pens, No. 30, @ $1.10 per gross. 
Discounts 2^ % and 2 % . 

10. Make out the bill, in proper form, for prob- 
lem number 6. Find the net cost, allowing an 
additional discount of 2% for cash. 

11. Discounts of 20 '/o and 5% were allowed 
from tlie list price of a canoe. If the canoe was 
listed at % 260, find the net cost. 



PROFIT AND LOSS 



12. How much do I pay for 6 ruga listed at $ 1501 
each, if I am allowed discounts of 10% aud 5%? 

13. I, can buy goods listed at $201)0 at a dia-l 
count of 25 % , or at a discount of 20 % and 5 % . 

(a) Which rate gives me the greater discount ? 
(6) How much greater? 

14. How much greater is a 30 % discount on I 
$ 2700 than a discoimt of 20 % and 10 % ? 

15. (a) How much greater is a discount of 10 % ] 
and 5% than a discount of 12 7o? 

(b) How much less is a discount of 20% and] 
10% than a discount of 30%? 

16. A large store buys $10,000 worth of goodS' ' 
each month. If it pays cash, it receives 2% dis- 
count. How much is saved in a year by paying 
cash? 

PROFIT AND LOSS 

Fott READisri ASD Discussion 

157. Mr. Clark keeps a grocery store. He buys 
fruits, vegetables, cereals, etc.. from the whoIe.sale 
dealers and sells them to his customers. To carry 
on his business, he has to pay $60 a month to a 
clerk, $50 a month for rent, and $5 for light. If 
Mr. Clark sold hia goods at the prices he paid for 
them, he would not be able to pay these expenses 
nor make a profit for himself. Therefore, it is 
necessary to sell the goods at prices greater than 
the cost. 
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The price that Mr. Clark pays for his goods h 
the Cost; thi.' price at which he sells them is the 
Selling Price. A gain or profit is made when the 
Selling Price is greater than the Cost ; a loss is 
sustained when the Selling Price is less than the 
Coat. The per cent of the cost gained or lost is 
called the per cent gained or the per cent lost; it 
is also ca.lled the rate of gain or the rate of loss. 

To find the Gain or Loss and the Selling Price whea 
tiie Cost and the Rate of Gain or Loss are Given 

15a 1. Abwk that ciwt 2. A chair cost *80. As 

$2 is sold at a gain of 25%. it was damaged, it was sold 

Find the gain. Find tbe sell- at a loss of 2Qf(,. Find the 

ing price. loss. Find the selling price. 

Process Process 

Gain = ^5 %, or I of the Cost. , „,. ^ 1 r .l ,. ^ 

n ;„ 1 J « Q « 1^1 . ^'"'^ = "" % ""■ i of tlie Cost, 
tiain = Jol $J= S.5II. Ana. 5 

Selling Price = Cost + Gain. j 16 

Selling Pnce =»2 + S.r.O. "'"^'^'* = 3 "^ ^^9= *16. Ans. 

Selling Price = » 2.50. Anx. Celling Piice = Cost - Loss. 

Second Mbthod Selling Price = »80 — $16 

Selling Pnce = - + -^- ^H 

4 4 4 Sf.cund Method ^^M 

•'*^^*'^*- Selling Price = 4- i = |^ 

Selling Price = - of $ -J.m. °^ ^'^^■ 

^ ^^ Selling Price = « of $80 

Selling Price = S2.50. Ana. = $G4. ^»s. 

The method of findinR the Gain or Loss is similar to the 
method of finding the Percentage (First Tyjie Pmhlem, p. 1 
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The method of tinding the Selling Price (when there iu a J 
gain) ia similar to the methixl o! tinding the Amount (p. 79). I 

159- The method of findiug the Selling Price (when there 1 
ia a loss ) is simiUr to the method of liinling the Difference ] 
(p. 81). 

WO. To find the Gain or Loss : | 

Ki'LK. Multiply the cost by the rate of gain or loss I 

expressed as a common fraction or a decimal. I 

Formula asd Equation, Gain or Loss = Rate >: 

Cost. 

G or L = R X C 

To find the Selling Price : 

RuLK. Add the gain to the cost or subtract the loss 
from the cost. 

Equation and Formula. 

Selling Price = Cost + Gain, or Selling Price = Cost — 
Loss. 

SP = C + G or C - L. 

ORAL PROBLEMS 

161. 1, Pencils cost '2 c;t. each. They are sold 
at a gain of 100%. Find the gain. Find the 
selling price. 

2. A blank book coata 4 ct. It ia sold at a gain 
o£ 50 % . Find the gain. 

3. Apples coat 3 et. They are sold at a gain 
of 33^7". Find the gain on 1 doz. apples. 

4. Bnttei- which cost 30 ct. a pound is sold at 
a gain of 16f %. 



I 



M 
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(a) Find tLo selling price of 1 lb. 
(6) Find the selling price of 6 lb. 

5. Lead pencils that cost 5 ct. each are sold at a 
gain of 20 % . Find the selling price of 6 lead pencils. 

6. Mr. Brown bought picture post cards at 3 et. 
each and sold them at a gain of 66| % . How much 
did he receive for each card ? 

7. Oranges that cost 8 ct, each are sold at a loaa 
of 25 %. Find the loss. Find the selling price. 

8. Books that cost $ 1.50 each are sold at 33J % 
less than the cost. Find the selling price. 

9. I bought 8 yd. of lace at 50 ct. a yard and 
sold it at a gain of 10 % . How much did I receive 
for the lace ? 

10. A box of fruit that cost $ 4 was sold at a 
loss of 12^ '/c. Find the selling price. 

11. Shoes that cost Iffi 3 per pair are sold at a gain 
of 50 fe. Find the selling price of 6 pr. 

12. It costs a manufacturer $ 1.50 to manufac- 
ture a cap. For how much must the cap be sold 
to gain 20 % ? 

13. Bottles of ink cost 4 ct. each. For how 
much must each bottle be sold to gain 25 % ? 

14. Baseballs that cost 50 ct. each are to be sold 
80 a.s to gain 30 9i- For how much must each 
ball be sold ? 

15. One dozen neckties coat $ 6. Find the selling 
price of each tie if I gain 20 %. 
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EXERCISES 

162. Find the value of ? in each of the foL 
lowmg : 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

i4 

15 



Cost 



3.00 

.15 

16.00 

8.00 

200.00 
30.00 

250.00 
40.00 
90.00 
17.00 
60.00 

360.00 

105.00 
80.00 
14.00 



Gain 

P»E C«NT 


Loss 
Per C«nt 


Gauv 


Loss 


50 
100 

20 
30 

10 
16§ 
33i 

40 
26 


12i 
26 

50 

76 

10 


? 
? 

? 
9 

• 

9 

• 

9 

• 

9 

• 

9 

• 

9 

• 

9 

• 


? 
9 

• 

? 
9 

• 

? 



Selling 
Prick 



9 

. 

9 

9 

. 

9 

* 

9 
9 

? 

9 

. 

9 

. 

? 

9 

. 

? 

9 

. 

9 
9 



WRITTEN PROBLEMS 

163. 1. A desk that cost $ 55 was sold at a gain 
of 14%. 

(a) Find the gain. 

(&) Find the selling price. 

2. How much is gained by selling a house that 
cost $30,000 at a gain of 15%? How much is 
received for the house ? 
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3. $ 1500 worth of goods were sold at a loss of 

(a) Find the loss. 

(&) Find the selling price. 

Find the gain and the selling price in each of 
the following : 

4. A piano that cost $ 500 was sold at a gain 
of 12%. 

5. An automobile that cost $ 1800 was sold at 
a gain of 21 % . 

6. A flag that cost $ 45 was sold at a gain of 
16%. 

Find the loss and the selling price in each of the 
following : 

7. A crate of oranges that cost $ 12 was sold 
at a loss of 36%. 

8. A boat that cost $ 70 was sold at a loss of 

23%. 

9. A picture that cost $ 240 was sold at a loss 
of 35%. 

10. I bought two farms for $10,000 each. I 
sold one of them at a gain of 18%, and the other 
at a loss of 18%. Did I gain or lose in all? 

11. A grocer bought 40 boxes of fruit at $ 2.50 
per box. He sold it at a gain of 33%. How 
miieb did he receive for all the fruit? 



ria. 150 yd. of dress gouds were bought at $ 1.75 a I 
yard and auld at an average profit of 40%. Howl 
mtich was gained by the transaction ? I 

13. A newsboy bouglit 160 papers at 2 for 1 ct. I 
He sold them at a gain of 100 fe, and spent all the I 
money for more papers at 2 for 1 et. How many j 
papers did he buy the second time ? I 

14. A farmer sells turkeys to an agent at 16 ct. | 
a pound. The agent sells them to a butcher at an 
advance of 25 % . The butcher sells to a customer 
at a gain of 25%. | 

{a} How much does the cuatomer pay per pound ? j 
(b) How much more does the butcher receive \ 
per pound than the farmer ? 

15. A stationer buys post cards at 2 for 5 ct. 
aiiil sells them at a gain of 20 %. How much does 
lie gain on 480 cards ? 

16. If the stationer buy.s cards at the rate of 3 
for 6 ct. and sells them at a gain of 30 %y liow i 
much does he receive for 50 doz. cards? I 

17. 100 doz. drinking glasses are bought by a j 
dealer at $3 per doz. \i)fe of them are broken. I 
The remainder are sold for 20% more than the i 
cost. How much does the dealer gain or lose on J 
the transaction ? I 

18. 75 lamp chimneys are bought for $7.50. I 
They are sold at a gain of 50 %. How much is I 
received for each cbimnrv ? 1 
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PROFIT AND LOSS 



19. A coutractor builds a fence. He employs 3 
carpenters at $4.50 per day- It takes 5 da. to 
build the fence. The lumber costs $ 18. How 
much should the contractor charge in order to paj' 
all his expenses and make a profit of 15% for 
himself ? 

164. To find the Per Cent of Gain or Loss when the 
Selling Price and the Cost are Given 



1. A bottle of ink that 
cost 4 ct. in siAd at » gain 
of 1 ct. Find the per cent 
gain (the rate of gain). 
Process 

The gain is always cal- 
culated ou the cout. 

Therefore, the per cent 
gain = ^, or 25 ^o- Ais. 

From these problems we 
the rate of gain or loss is sii 
what per cent one number 
Problem, p. 85). 



2. A barrel of apples that 
co^t $2.50 is sold at a lo»9 
of 75 ct. Find the loss per 
cent (the rate of loss). 

The loas is always cal- 
culated on the cost. 

Therefore,the per cent loss 

see that the method of finding 

itiilar to the method of finding 

is of another (Second Type 



165. I The Rate of Gain 
Rule. I or 

[ Gain Per Cent 
The Rate of Loss 



equals the Gain divided 
by the Cost. 



equals the Loss divided by the 
Cost. 



Loss Per Cent 
Equation and Foemul. 
G 



Rate of Gain ^ — ■ Rate of Loss 
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PROBLEMS I 

166. 1. Tea that cost 40 ct. a pound is sold at a I 
gain of 10 ct. per pound. Find the per cent gain. J 

2. A baseball that cost 25 ct. is sold at a gaini 
of 10 ct. Find the per cent gain. I 

3. What per cent is gained by selling hats that | 
cost $ 2 at a gain of 50 ct. ? I 

4. Turkeys that cost 25 ct. a pound are sold I 
at a loss of 3 ct. a pound. Find the per cent loss. 1 

5. What per cent is lost by selling a bicycle | 
that cost $ 50 at a loss of $ 25 ? I 

*6. Coffee that cost 20 ct. a pound is sold for j 
25 ct. a pound. Find the per cent gain. I 

* 7. A box of fruit that cost S 6 is sold for J 
$ 4. Find the per cent loss. I 

1 8. 5 books are bought at 50 ct. each and sold 1 
at an advance of 25 ct. Find the per cent gain. I 

1 9. 2 books are bought at 50 ct. each and sold | 
at a gain of 25 ct. each. Find the per cent gain. 1 

1 10. Flour that cost 6 ct. a pound is sold for ] 
8 ct. a pound. Find the gain per cent on 1 lb. I 

1 11. Flour that cost 5 ct. a pound is sold for j 
7 ct. a pound. Find the gain per cent on 10 lb. 

12. 10 books are bought for $20. They are 
Bold at $ 3 each. Find the per cent gain. 



•NotH. When the ac 

T loss ; then proceed as i 

t NoTK. Compare 8 a 



Jng price and cost are given, And the gain 
numbera I and 2, p. 134, 
il II; 10 and 11. 
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WRITTEN PROBLEMS 



^ 



1£6. 1. What per cent is gained by inanufactur 
ing hats at $ 1.25 each and selling them at a gain 
of $3? 

2. What per cent is gained by buying pencils at 
55 ct. a dozen and selling them at 72 ct. a dozen? 

3. Library cards that cost 80 ct. per M. are sold 
at $ 1.25 per M. Find the gain per cent. 

4. What per cent is lost by selling books that 
cost $ 2.75 each at a loss of 75 ct. each ? 

5. What per cent is lost by buying shirts at 
S 1.50 each itnd selling them at S 1.30 each ? 

6. Flowers that coat 90 ct. a hundred are sold 
at 78 ct. a hundred. Find the lofts per cent. 

7. Shoes are bought for $ 1 .80 per pair and sold 
for $ 2.25 per pair, Find the gain per cent on 1 pr. 

8. Shoes are bought for $ 2.25 per pair and 
sold for $ 2.60 per pair. 

(a) Find the gain per cent on 1 pr. ^H 

(&) Find the gain per cent on 100 pr. ^H 

9. If a grocer makes a profit of 25% on each 
pound of flour he sells, what per cent profit does he 
make by selhng a barrel of flour ? 

10. Penholders are bought at 35 ct. a dozen and 
sold at 5 ct. each. Find the per cent gain. 
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11. Flour is bought at S 6 a barrel and sold at I 
the rate of 5^ ct. a pound. Find the per cent gain. 

12. Post cards are bought at 50 ct. a hundred J 
and sold at the rate of 3 for 5 ct. Find the gain ] 
per cent. 

13. A can of milk containing 40 qt. costs $ 1.60. 
What per cent is gained by selling the milk for | 
6 ct. a quart ? 

14. A florist bought 72 roses for 80 ct. He| 
made bouquets of them, putting 12 roses into each T 
bouquet. What per cent profit did he make if he 1 
Sold the bouquets for 25 ct. each ? 

15. A retail coal dealer buys a ton of coal for 1 
$5.50. He sells the coal by the pailful, charging I 
25 ct. for each pailful. What per cent profit does j 
He make if he gets 40 pailf uls from each ton ? 

16. An iceman pays 30 ct. for each 100 lb. of ice. 
Ee sells it in 10-ct. pieces. What per cent profitdoes J 
lie make if he cuts 7 pieces out of each 100 lb.? 

167. To find the Cost when the Gain and the Gain ' 

Per Cent are Given 

Or 

To find the Cost when the Loss and the Loss Per Cent \ 

are Given 



When the Rate is reducible to a Common Fraction | 

168. 1. I sold a book at a gain of 60 ct., thereby I 

gaining 37^ % of the cost. Find the cost. 
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Process 

First Method Or Shorter Method 

37^ 9& = |. I of the Cost = 60 ct. 

I of the Cost = 60 ct. Cost = 60 ct. -5- 1. 

I of the Cost = i of 60 ct Cost = 60 ct. x | 

= 20 ct. = $ 1.60 Cost, 

f or the Cost = 8 x 20 ct. Ans. 

= $1.60 Cost. 
Ans, 

When the Rate is reducible to a Decimal Fraction 
2. I sold a horse at a Process 

loss of $ 80, thereby los- ^^ % ^^ *^® C^^* = * ^• 

• lacf i?'A4.i. ^ Cost =$80-!- .16 =$500. 

ing 16 %. Find the cost. . 

From these problems, we see that the method of finding 
the Cost is similar to the method of finding the Base when 
the percentage and the rate per cent are given (Third Type 
Problem, Case 1, p. 93). 

169. To find the Cost when the Gain and Gain Per 
Cent or Loss and Loss Per Cent are Given : 

Rule. Divide the gain or loss by the gain or loss 
per cent. 

Equation and Formula. 

Cost = Gain ^ Gain Per Cent 



Cost = Loss -h Loss Per Cent 



ORAL PROBLEMS 



(c= -9-\ 

V L%J 



170. 1. By selling meat at a gain of 4 ct. a 
pound a butcher makes a profit of 26%. Find the 
cost of 1 lb. 



TO FIND THE COST 



2. Flonr is sold at a gain of 50 %. It the actual 
gain is 24 ct. per [Kumd, find tbe cost of 1 lb. i 
fioTir. 

3. I gain 66f fp, or 2 ct., on each lead pencill 
sold. How much do I pay for each pencil ? 

4. A bicycle was 
was 10% of the cost. 



lold at a gam oi 
Find the coat. 



5. Egga were sold at a Iobb of % 9. Howv 
much did they cost if the loss was 37^^ of th^l 
cost? 

6. A real estate dealer made a profit of % 500^1 
on a plot of ground. The rate of profit was 20%.' 
Find the cost of the plot. 

7. Butter was sold at a loss of 9 ct., or 30 '^ , on'| 
each pound. Find the cost of 1 lb. 

8. A profit of 24 ct., or 40%, was made on a^ 
picture. Find the cost of the picture. 

9. Find the cost of a boat, if a loss of $ 9 equals ' 
12^% of the cost. 

10. Shirts were sold at a profit of S 3 a dozen, 
thereby gaining 50 % ■ How much did 6 doz. shirts 
cost? 



WRITTEN PROBLEMS 



173- 1. A coal dealer makes i 
14% , on each ton of coal he sells 
he paid for each ton. 



profit of 77 ct,, or 
Find how much 
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a. A barrel of potatoes was sold at a profit of 
35 ct., or 23^ 'k • Find the cost. 

3. If Igain 38'/t ,or$199.50, by sellingapiano, 
how much did I pay for it ? 

4. A house and lot were sold at a profit of 

$ 3410. The rate of profit was 22 % . ^ 

(a) Find the cost of the house and lot. ^H 

{&) Find the selling price, ™ 

5. A profit of $1710, or 18%, was made on an 
automobile. Find the cost and the selling price. 

6. By selling a phonograph at a gain of $23.25, 
a dealer made a profit of 31';^. Find cost of the 
phonograph. 

7. By selling a suit of clothes at a loss of 8%, 
a tailor lost $142. Find the selling price. 

8. Goods that had been damaged by fire were 
sold at a loss of \h%. The actual losawas $187.50. 
Find the cost and the selling price. 

9. A gain of 2505fj was made by selling a dia- 
mond ring. The actual gain was % 150. Find the 
cost. 

10. A dry goods store sells its goods at a profit 
of 18 % . Find the cost of a hat on which a profit 
of $ 1.44 is made. Find the selling price. 

11. An agent sold 8 doz. books. He made a 
profit of 40 in on each book. Find the total cost 
of the books, if the profit on each book was $ 1.20. 



172. To find the Cost when the Selling Price and t 
Gain Per Cent are Given 



Whbn the Ratk is KF,i)(;cF,ri 
TO A Common Fkaction 

1. A desk was sold for S60. 
Thia waa at a gain of 25%, 
Find the cost. 

Process 

Gain = ^ of Cost. 
Represent the Cost by J. 
Sailing Price = f of Cost. 
Therefore, | of Cost = S 60. 
Coat=S60-^| 

= $60xi= $48. A,is. 



WiiKs TUB Rate is seduced | 
TO A Decimal Fraction 

2. By selling a picture fori] 
1168, I gained 12%. 
much did the picture cost ? 

Gain = 12% of the Cost. 
Represent the Cost by 100%. 
Selling Price = 112 % of the 

Coat. 
Therefore, 112 % of the Cost I 

= $ 168. 
Cost =55168 + 1.12 
= $ 150. Ans. 



From problems 1 and 2 we see that the method of finding! 
the Cost when the Selling Price and the Gain Per Cent are I 
given is similar to the method of finding the Base when the I 
Amount and Rate of Increase are given {Third Type Prob- I 
lem, Case 3, p. 100). 



173. To find the Cost when the Selling Price and the 
Gain Per Cent are Given : 

Rule. Divide the selling price by i plus the gain 
per cent. 



Equation and Formula. 

C = SP + (i + G %), or C = 



SP 

+ G%* 



I 
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174. To find the Cost when the Selling Price and the 

Loss Per Cent are Given 

WhKN THK HaTK is KK[iL'i-BI> Wllf^N THE Katk is kedl-ckd 
TO A Common Fraction to a Decimal Fkactio.n 

1, A plot of ground a. A carriage was sold 

was sold at a loss of for $ 322, which was at 

16^%. The plot was a loss of 8%. How 

sold for S200U. Find much did the carriage 

the cost. coat? 

Process Process 

The Loss = 4 of theCoat. TheLoas=8% of theCost. 

Represent the Cost by g, and Represent the Cost by 100^, 

the S. v. = f of the Cost. the S. P. = 92 % of the Cost. 

Therefore, f of the Cost = Therefore, 92 % of the coat 

S2000. =S322. 

Coat = S2000 -^ I or Cost= 9 322-)- .92 = $350. 

2000xf = S2400. Ans. Ans. 

i'roiu problems 1 and 2 we see that the method of find- 
ing the Cost when the Selling Price and the Loss Per Cent 
are given is similar to tlie method of finding the Base when 
the DifEerence and the Rate of Decrease are given (Third 
Type Problem, Case 2, p. 98). 

175. To find the Cost when the Selling Price and the 
Loss Per Cent are Given : 

RcLE. Divide the selling price by 1 minus the loss 



Equation and Formula. 

C = SP-^(l-L5fc),orC = 



I ii;quati( 
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ORAL 


EXERCISES 




176. Find the cost of the 


following : 




Selling Price 


Gain Per Gent 




Selling Price 


Gain Per Gent 


1. $100 


20 




7. $200 


25 


2. $90 


50 




8. $36 


m 


3. $40 


33i 




9. $100 


100 


4. $90 


25 




10. $60 


m 


5. $60 


50 




11. $80 


20 


6. $45 


10 




12. $75 


66| 





Selling Price 


Gain or Loss 


1. 


$ 232.50 


L., 7% 


2. 


$ 220,40 


L., 24% 


3. 


$ 940.00 


L., 6% 


4. 


$ 1470.00 


L., 2% 


5. 


$ 262.60 


G., 30% 



WRITTEN EXERCISES 

177. Find the cost in each of the following : 

Selling Price Gain or Loss 

6. $ 226.00 G., 13% 

7. $ 378.00 L., 16% 

8. $ 682.50 L., 9% 

9. $1300.00 G., 100% 
10. $ 500.00 L., 20% 

WRITTEN EXERCISES 

178. Find the cost in each of the following : 

Selling Price Gain or Loss Selling Price Gain or Loss 

1. $ 146.25 L., 2J% 6.$ 71.82 L., 5^% 

2. $ 309.75 G., 3J% 7. $ 668.00 L., 16f % 

3. $2610.00 G., 30^% 8.$ 259.80 G., 8J% 

4. $ 626.50 L., 10^% 9. $ 935.75 L., 1^% 

5. $1518.75 G., 1J% 10. $2412.50 L., 3^% 
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PROFIT AND I,OSS 



19. A contractor builda a fence. He employs 3 
carpenters at S -1.50 per day. It takes 5 da. to 
build the fence. The lumber costs $ 18. How 
much should the contractor charge in order to pay 
all his expenses and make a profit of 15% for 
himaelf ? 

164. To find the Per Cent of Gain or Loss when the 
Selling Price and the Cost are Given 



1. A bottle uf ink tliat 
cost 4 ct. is sold a,t a gain 
of 1 ct. Find the per cent 
gain (the rate of gain). 
Process 

The gain is alwaya cal- 
culated OD the coat. 

Therefore, the per cent 
gain=}, or 25 ^fc. Ans. 

From these problems w 
the rate of gain or loss is 
what per cent one number 
Problem, p. 85). 



2. A barrel of apples that 
cost S 2.50 is sold at a losa 
of 75 ct. Find the lose per 
cent (the rate of loss). 

The loss ia always cal- 
culated on the cost. 

Therefore, the per cent loss 

= jW = A=30%. Ans. 

see that the method of finding 

niilar to the method of finding 

is of another (Second Type 



165. [ The Rate of Gain 
Rule. 1 or 

I Gain Per Cent 
The Rate of Loss 



equals the Gain divided 
by the Cost. 



Loss Per Cent 



equals the Loss divided by the 
Cost. 



Equation and Fokmula. 



Rate of Loss 
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PROBLEMS 

166. 1. Tea that cost 40 ct. a pound is sold at a. 
gain of 10 ct. per pound. Find the per cent gain, 

2. A baseball that cost 25 ct. is sold at a gain 
of 10 ct. Find the per cent gain, 

3. What per cent is gained by selling hats that 
cost $ 2 at a gain of 50 ct. ? 

4. Tiu-keya that coat 25 ct. a pound are soldi 
at a loss of 3 ct. a pound. Find the per cent loss, 

5. What per cent is lost by selling a bicych 
that cost S 50 at a loss of $25? 

* 6. Coffee that cost 20 ct. a pound is sold for, 
25 ct. a pound. Find the per cent gain. 

* 7. A box of fruit that cost $ 6 is sold for 
$4. Find the per cent loss. 

t 8. 5 books are bought at 50 ct. each and sold 
at an advance of 25 ct. Find the per cent gain. 

1 9. 2 books are bought at 50 ct. each and sold 
at a gain of 25 ct. each. Find the per cent gain. 

1 10. Flour that cost 6 ct. a pound is sold for 
8 ct. a pound. Find the gain per cent on 1 lb. 

1 11. Flour that cost 5 ct. a pound is sold for 
7 ct. a pound. Find the gain per cent on 10 lb. 

12. 10 books are bought for $20. They are 
sold at $ 3 each. Find the per cent gain. 



"HoiH. When the Belling price and cost are given, find the gain 
ir loss ; then prcrceed as in numbera 1 and 2, p, 131. 
t Note, Compare 8 aud II ; 10 and 11. 



i 
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WRITTEN PROBLEMS 

1G6. 1. What per cent is gained by manufactur- 
ing hats at S 1.25 each and selling them at a gain 
of $3? 

2. What per cent is gained by buying pencils at 
55 ct. a dozen and selling them at 72 ct. a dozen? 

3. Library cards that cost 80 ct. per M. are sold 
at $ 1.25 per M. Find the gain per cent. 

4. What per cent is lost by selling books that 
cost $ 2.75 each at a loss of 75 ct. each ? 

5. What per cent is lost by buying shirts at 
$ 1.50 each and selling them at $ 1.30 each ? 

6. Flowers that cost 90 ct. a hundred are sold 
at 78 ct. a hundred. Find the loss per cent. 

7. Shoes are bought for $ 1.80 per pair and sold 
for $ 2.25 per pair. Find the gain per cent on 1 pr. 

8. Shoes are bought for $ 2.25 per pair and 
sold for $ 2.60 per pair. 

(a) Find the gain per cent on 1 pr. 
(6) Find the gain per cent on 100 pr. 

9. If a grocer makes a profit of 25% on each 
pound of flour he sells, what per cent profit does he 
make by selhng a barrel of flour ? 

10. Penholders are bought at 35 ct. a dozen and 
"'^M at 5 ct. each. Find the per cent gain. 



TO FIND THE COST 
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11. Flour ia bouglit at $ 6 a barrel and aold at^l 
the rate of 5^ ct. a pound. Find the per cent gain,.l 

12. Post cards are bought at 50 ct. a hundred'! 
and sold at the rate of 3 for 5 ct. Find the gain 1 
per cent. I 

13. A can of milk containing 40 qt. costs $ 1.60. 1 
What per cent is gained by selling the milk fori 
6 ct. a quart ? I 

14. A florist bought 72 roses for 80 ct. He-j 
made bouquets of them, putting 12 roses into each I 
bouquet. What per cent profit did he make if he I 
sold the bouquets for 2-5 ct. each ? 1 

15. A retail coal dealer buys a ton of coal for 
3 6.50. He sells the coal by the pailful, charging 
25 ct. for each pailful. What per cent profit does i 
he make if he gets 40 pailfuls from each ton? 

16. An iceman pays 30 ct. for each 100 lb, of iee..j 
He sells it in 10-ct. pieces. What per cent profitdoea 
he make if he cuts 7 pieces out of each 100 lb.? 

167. To find the Cost when the Gain and the Gala ] 

Per Cent are Given 

Or 

To find the Cost when the Loss and the Loss Per Cent | 

are Given 

When the Eate is reducible to a Common Pkactio)?-! 

168. 1. T sold a book at a gain of 60 ct., therebw 
gaining 37^ % of the cost. Find the cost. 
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Process 
First Method Or Shorter Method 

37^ 9& = |. I of the Cost = 60 ct. 

I of the Cost = 60 ct. Cost = 60 ct. -5- f . 

I of the Cost = i of 60 ct. Cost = 60 ct. x | 

= 20 ct. = $ 1.60 Cost, 

f or the Cost = 8 x 20 ct. Ans, 

= $1.60 Cost. 
Ans, 

When the Rate is reducible to a Decimal Fraction 
2. I sold a horse at a Process 

loss of $ 80, thereby los- ^^ "f^ ^^ *^® ^^^^ = * ^• 

• laof i?'A4.i. ^ Cost=$80-^.16=$500. 

ing 16 %. Find the cost. . 

From these problems, we see that the method of finding 
the Cost is similar to the method of finding the Base when 
the percentage and the rate per cent are given (Third Type 
Problem, Case 1, p. 93). 

169. To find the Cost when the Gain and Gain Per 
Cent or Loss and Loss Per Cent are Given: 

Rule. Divide the gain or loss by the gain or loss 
per cent. 

Equation and Formula. 

Cost = Gain ^ Gain Per Cent 



Cost = Loss -f- Loss Per Cent 



ORAL PROBLEMS 



(-^) 

(-L^) 



170. 1. By selling meat at a gain of 4 ct. a 
pound a butcher makes a profit of 25%. Find the 
cost of 1 lb. 
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2. Flour is sold at a gain of 50 %. If the actual 
gain is 2^ ct. per pound, find the cost of 1 lb. of 
flour. 

3. I gain 66f %, or 2 ct., on each lead pencil 
sold. How much do I pay for each pencil ? 

4. A bicycle was sold at a gain of $ 5. This 
was 10 % of the cost. Find the cost. 

5. Eggs were sold at a loss of $9. How 
much did they cost if the loss was 37^% of the 
cost? 

6. A real estate dealer made a profit of $ 500 
on a plot of ground. The rate of profit was 20 % . 
Find the cost of the plot. 

7. Butter was sold at a loss of 9 ct., or 30 % , on 
each pound. Find the cost of 1 lb. 

8. A profit of 24 ct., or 40 % , was made on a 
picture. Find the cost of the picture. 

9. Find the cost of a boat, if a loss of $ 9 equals 
12^^% of the cost. 

10. Shirts were sold at a profit of $ 3 a dozen, 
thereby gaining 50 % . How much did 6 doz. shirts 
cost? 

WRITTEN PROBLEMS 

171. 1. A coal dealer makes a profit of 77 ct., or 
14 % , on each ton of coal he sells. Find how much 
he paid for each ton. 
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2. A barrel of potatoes was sold at a profit of 
35 ct., or 23^ % . Find the cost. 

3. If I gain 38 % , or $ 199.50, by selling a piano, 
how much did I pay for it ? 

4. A house and lot were sold at a profit of 
$ 3410. The rate of profit was 22 % . 

(a) Find the cost of the house and lot. 
(6) Find the selling price. 

5. A profit of $1710, or 18%, was made on an 
automobile. Find the cost and the selling price. 

6. By selling a phonograph at a gain of $23.25, 
a dealer made a profit of 31%. Find cost of the 
phonograph . 

7. By selling a suit of clothes at a loss of 8%, 
a tailor lost $142. Find the selling price. 

8. Goods that had been damaged by fire were 
sold at a loss of 15%. The actual loss was $187.50. 
Find the cost and the selling price. 

9. A gain of 250% was made by selling a dia- 
mond ring. The actual gain was $ 150. Find the 
cost. 

10. A dry goods store sells its goods at a profit 
of 18 % . Find the cost of a hat on which a profit 
of $ 1.44 is made. Find the selling price. 

11. An agent sold 8 doz. books. He made a 
profit of 40 % on each book. Find the total cost 
of the books, if the profit on each book was $ 1.20. 
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172. To find the Cost when the Selling Price and the 
Gain Per Cent are Given 



Whbn tub Kate is keduued 
TO A Common Fraction 

1. A desk was Bold for $60. 
This was at a gain of 2a fe- 
Find the cost. 



When thb Rate is reduced' 
TO A Decimal Fraction I 

2. Uy selling a picture for 
$168, 1 gained 12%. How 
much did the picture cost ? 



Gain = ^ of Coat. 
Represent the Cost by ^. 
Selling Price = | of Cost. 
Therefore, f of Cost = S 60. 
Coat = S 60 -H I 

= $60X1= $48. Ani, 



Gain = 12% of the Cost J 
Eeprcsent the Cost by 100%. 
Selling Price = 112% of the 

Cost. 
Therefore, 112 % of the Cost 

= S168. 
Cost = S 168 -h 1.12 
= S 150. Ans. 



From problema 1 and 2 we see that the method of finding 
the Cost when the Selling Price and the Gain Per Cent are 
given is similiir to the method of finding the Base when the 
Amount and Rate of Increase are given {Third Type Prob- ] 
lem, Caae 3, p. 100). 

173. To find the Cost when the Selling Price and the 
Gain Per Cent are Given: 

Rule- Divide the selling price by i plus the gain I 
per cent. 



Equation and Formula. 

C = SP-!-(i + G %), or = 
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WRITTEN EXERCISES 

Find the cost in eacli of the following : 

179. 1. Selling Price, $930.00 Gain, 3^ ft 

Process 
1.03i)"fM) Multiply both divisor aod dividend by 3. 
3.10)Sa790=$9O0. Ana. 



2. $ 532.00 L., 61% 
4. $521.90 G., 2^f« 



3. $343.00 G., 16fft 
5. $393.00 L., 12f?i 



ORAL PROBLEMS 

180. 1, Oranges are sold at 24 ct. a dozen. U 
this is at a gain of 20 %, find the cost of 1 doz. 

2. Magazines are sold at 10 ct. each. This is at 
a gain of 25%. Find the cost. 

3. By selling newspapers at 5 ct. each, a boy 
makes 100 5i. How much did each newspaper 
cost? 

4. A baseball bat was sold at a loss of 33Jfo, 
Find the cost of the bat, if the selling price waa 
40 ct. 

a. A barrel of apples was sold for $2.80, which 
was at a loss of 16|%. Find the cost. 

6. Picture post cards are sold at a gain of 40%. 
If they are sold for 14 ct. a dozen, how much did 
they cost per dozen? 
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ORAL EXERCISES 

176. Find the cost of the following : 



Selling Price 


Gain Per Cent 


SeUing Price 


Gain Per Cent 


1. $100 


20 


7. $200 


25 


2. $90 


50 


8. $36 


12^ 


3. $40 


33i 


9. $100 


100 


4. $90 


25 


10. $60 


m 


5. $50 


50 


11. $80 


20 


6. $45 


10 


12. $75 


66f 



WRITTEN EXERCISES 

177. Find the cost in each of the following : 





Selling Price 


Gain or Loss 




Selling Price 


Gain or Loss 


1. 


$ 232.50 


L., 7% 


6. 


$ 226.00 


G., 13% 


2. 


$ 220.40 


L., 24% 


7. 


$ 378.00 


L., 16% 


3. 


$ 940.00 


K, 6% 


8. 


$ 682.50 


L., 9% 


4. 


$ 1470.00 


L., 2% 


9. 


$ 1300.00 


G., 100% 


5. 


$ 262.60 


G., 30% 


10. 


$ 500.00 


L., 20% 



WRITTEN EXERCISES 

17a Find the cost in each of the following : 

Selling Price Gain or Loss Selling Price Gain or Loss 

1. $ 146.25 L., 2^% 6. $ 71.82 L., 5^% 

2. $ 309.75 G., 3J% 7. $ 668.00 L., 16i% 

3. $2610.00 G., 30^% 8.$ 259.80 G., 8J% 

4. $ 626.50 L., 10|% 9. $ 935.75 L., U% 

5. $1518.75 G., 1J% 10. $2412.50 L., 3J% 
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WRITTEN EXERCISES 

Find the cost in each of the following : 

179. 1. Selling Price, $930.00 Gain, 3J% 

Process 

1.03i)T930 Multiply both divisor and dividend by 3. 
3.10)$ 2790 = $ 900. Ans. 

Selling Price Ckdn or Lobs Selling Price Oftin or Loss 

2. $532.00 L., 6f% 3. $343.00 G., 16|% 
4. $521.90 G., 2^% 5. $393.00 L., 12f % 

ORAL PROBLEMS 

180. 1. Oranges are sold at 24 ct. a dozen. If 
this is at a gain of 20 %, find the cost of 1 doz. 

2. Magazines are sold at 10 ct. each. This is at 
a gain of 25 %. Find the cost. 

3. By selling newspapers at 5 ct. each, a boy 
makes 100%. How much did each newspaper 
cost? 

4. A baseball bat was sold at a loss of 33^%. 
Find the cost of the bat, if the selling price was 
40 ct. 

5. A barrel of apples was sold for $ 2.80, which 
was at a loss of 16|% . Find the cost. 

6. Picture post cards are sold at a gain of 40%. 
If they are sold for 14 ct. a dozen, how much did 
they cost per dozen? 
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(6) How much money was gained on each 
barrel ? 

12. I sold two farms for $25,000. On one 
I gained 20%; on the other I lost 20%. How 
ffiuch did I gain or lose in all ? 

13. I bought two farms for $20,000 each. I 

sold one at a gain of 17% and the other at a 

loss of 17%. How much did I gain or lose in 
all? 

3.4. 12,500 bu. of wheat were purchased by Mr. 
Jones. He sold them for $ 14,375, which was 15 % 
^'^ore than he paid for them. 

(a) How much did Mr. Jones pay for the wheat 
per bushel ? 

(&) How much did he receive for the wheat per 
tushel ? 

15. A profit of 33 J % was made by selling 80 
cows for $ 6000. How much did each cow cost ? 

16. Mr. Harris bought 10 plots of ground and 
sold them at an average profit of 18 %. 

(a) How much did he pay for all the plots, if 
he sold all of them for $ 29,500? 
(6) Find the gain on each plot. 

17. 60 boxes of pencils, each box containing 6 doz. 
pencils, were sold at a gain of 30 %. Find the cost 
of each pencil, if the total selling price was $112.32. 
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3. Eggs are sold at $ 6.08 per box. This was 
a loss of 33^%. Find the cost. 

4. A farm was sold for $ 4140, which was a gain 
of 15%. Find the cost. 

5. By sellmg a farm of 20 A. for $ 7000, Mr. 
Sheldon gained 14f %. How much did he pay for 
the farm per acre ? 

6. Cranberries were sold at a loss of 20%. How 
much did the berries cost, if they were sold for 
$560? 

7. 200 bbl. of cranberries were sold for $ 1080, 
which was at a gain of 8%. Find the cost of the 
berries per barrel. 

8. A load of melons was sold at 8 J% above 
cost. If the selling price was $ 1300, what was 
the cost? 

9. 350 crates of melons were sold at a gain of 
16f%. If the selling price was $525, what was 
the cost of the melons per crate ? 

10. 50 bbl. of cabbages were sold for $32.20. 
This was 10% less than the cost. How much did 
the cabbages cost ? 

11. 125 bbl. of cabbages were sold for $93.75. 
This was 25 % greater than the cost. 

How much did the cabbages cost per 

I? 
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(&) How much money was gained on each 
barrel ? 

12. I sold two farms for $25,000. On one 
I gained 20%; on the other I lost 20%. How 
much did I gain or lose in all ? 

13. I bought two farms for $20,000 each. I 
sold one at a gain of 17% and the other at a 
loss of 17%. How much did I gain or lose in 
all? 

14. 12,500 bu. of wheat were purchased by Mr. 
Jones. He sold them for $ 14,375, which was 15 % 
more than he paid for them. 

(a) How much did Mr. Jones pay for the wheat 
per bushel ? 

(&) How much did he receive for the wheat per 
bushel ? 

15. A profit of 33 J % was made by selling 80 
cows for $ 6000. How much did each cow cost ? 

16. Mr. Harris bought 10 plots of ground and 
sold them at an average profit of 18 %. 

(a) How much did he pay for all the plots, if 
he sold all of them for $ 29,500? 
(6) Find the gain on each plot. 

17. 60 boxes of pencils, each box containing 6 doz. 
pencils, were sold at a gain of 30 %. Find the cost 
of each pencil, if the total selling price was $112.32. 
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EXERCISES 



182. Find values for ? in each of the following. 
(Use paper and pencil only when necessary.) 



Cost 


SBLLOie 

Prick 


Oaih im 

HOHIT 


Loss IK 
MOHBT 


Oaih 
Pbr Ckrt 


Lose 
Pbr Ckrt 


1. $ 6 

2. $ 8 

3. ? 

4. ? 

5. $20 

6. $50 

7. $40 

a $10 

9. $60 

10. $32 

11. ? 

12. ? 

13. $ 7.50 

14. $12 

15. ? 

16. ? 

17. ? 

la ? 

19. ? 

20. ? 

21. ? 

22. ? 

23. $ 4 

24. ? 

25. ? 


$ 9 

$ 6 

$10 

? 

9 

• 

9 

• 

9 

* 

? 
? 
? 
? 

• 

$16 
$ 6 

• 

9 

• 

$60 
$20 
$16 

$12 
? 
? 

$12 
$15 
$30 


? 

$6 
$4 

• 

? 

$9 

• 

$2.50 
$4.50 

9 

• 

? 

$2.50 

9 

• 

9 

• 


? 
$ 6 
$10 

? 
? 

$12 

• 

9 

• 

? 

$ 6 

• 


? 

? 
9 

• 

12J% 
60 % 

26 % 

? 
33i% 
26 % 
33i% 
10 % 

• 

661% 


? 

20 % 

9 

• 

33i% 
37i% 

20 % 

9 

• 

26 % 
20 % 
26 % 
12i% 
16|% 
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TAXES 
For Reading and DisousaioN 
183. All governments spend money for schools, 
Bor police departments and lire departments, for 
prisons, for salaries, for roads, etc. The govern- 
-jnent obtains the money it needs by taxing the 
gieople. 

i Some of the ways in which moat of the money 
pfl obtained are : 

By levying a tax on the value of real estate, 
tax is paid directly by each person who owns 



vn. 



Thi 



f 

jSfeal estate ; it is paid indirectly by each person 

Iwho pays rent. 

3. By levying a tax on the value of personal 
property, e.ff. pictures, books, jewelry, securities, 
etc. This tax is paid directly by each person who 
Owns persona! property. 

3. By levying a tax on incomes ; this tax is 
^11 ed an income tax; it is paid by each person 
whose income exceeds a certain amount of money. 

184 A tax rate of 2 % means that 

For every $ 1 of property, a person must pay 
2 ct. in taxes. 

For every $ 100 of property, a per.son must pay 
S 2 in taxes. 

For every $ 1000 of property, a person must pay 
920 in taxes. 
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TAXES 



To find the Amotrnt of Money to be paid in Taxes 

To find the amount of money to be paid in taxes, pro- 
ceed as in the First Tyi)e Problem in Percentage (p. 70). 



185. The value of the property corresponds 
to the base. The tax rate corresponds to the 
rate per cent. The amount of taxes corre- 
sponds to the percentage. 



ORAL EXERCISES 



186. Find the amount of taxes paid by each of 
the following men who live in the town of Danville. 
The tax rate is 1^ %. 



Name 


Value of 
Pkopkbty 


Nawk 


Value op 
Peopbkty 


1. Mr. Jordan 

2. Mr. Hurley 

3. Mr. Bates 


$ 10,000 
$ 6,000 
$18,000 


4. Mr. Dolan 

5. Mr. Gruber 

6. Mr. Walsh 


$24,000 
$30,000 
$35,000 



7. Find the taxes on Mr. Jordan's property, if it 
is taxed on ^ of its value at 1^% per annum. 

8. Mr. Jones is taxed $ 3 on every $ 100 of 
property. How much does he pay on $15,000 
worth of property ? 

9. Find the amount Mr. Hayes pays in taxes 
on $28,000 worth of property at 1J%. 



TO FIND. THE AMOUNT OF TAXES 151 

10. If the rate is $ 4 on $ 100, find the amount 
paid by Mr. Cameron, whose property is worth 
$ 40,000. 

11. Find the taxes on $ 20,000 worth of prop- 
erty at 2.15%. 

12. Find the taxes on $30,000 w^orth of prop- 
erty at 1.54%. 

WRITTEN PROBLEMS 

187. If the tax rate is 2.14%, find the amount 
paid in each of the following : 



Namb 


Value op Property 


1. 


Consolidated Gas Co. 


$ 100,000 


2. 


Main St. B. E. 


$ 250,000 


3. 


American Steel Co. 


$ 75,000 


4. 


Acme Insurance Co. 


$ 50,000 


5. 


The Harbor Coal Co. 


$ 25,000 


6. 


The Crystal Ice Co. 


$ 37,500 



7. Mr. Daly owns 2 houses valued at $ 25,000 
each. How much does he pay in taxes, if the rate 
is $2.12 per $100? 

8. Mr. Mayer owns 6 lots vakied at $ 15,500 
each and 2 houses valued at $3000 each. How 
much does he pay in taxes, if the tax rate is 
2.21 % ? 

9. Mr. Holly owns $3500 worth of personal 
property and $15,500 worth of real estate. How 
much does he pay in taxes, if the tax rate is 2.25 %? 



152 DUTIES OR CUSTOMS 

10. Last year the tax rate was 1.35% , This year 
H is 1.85%. How much more must be paid this 
year than last year on $120,000 worth of property? 

11. I own a house worth $20,000. I spend 
$500 a year for repairs and pay taxes of 2|%. 
What is my net income from the property during 
the year, if my tenant pays me S1500 a year in 
rent ? ^^ 

DUTIES OR CUSTOMS ^H 

For Ekadinb axd DiacuasioN ^^B 

188. The National Government or United States 
Government upends large sums of money each year 
for the army and navy, for pensions for disabled 
soldiers and their families, for the large number 
of government employees, for the United States 
Courts, etc. The amount spent is more than 
$1,000,000 a day. The United States Govern- 
ment does not levy direct taxes on real and personal 
property ; it obtains money for its expenditures 
by indirect taxation and by an income tax. 

One way by which the United States Govern- 
ment obtains money is by taxing goods imported 
into this country. These taxes are called Duties 
or Customs. They are collected by " customs 
officials " at the great ports of entry, as New York, 
San Francisco, Boston, etc. 

Duties are of two kinds : specific duties and ad 
valorem duties. 
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189. A specific duty is a tax levied on each 
bushel or each pound or each gallon, without 
regard to the value of the gooda. 

190. An ad valorem duty is, as the name indi- i 
cates, a tax levied on the value of the goods iiii- ' 
ported. 

ISl. Some goods are subject to both a specific 
duty and an ad valorem duty- P'or example, il 
oilcloth is taxed 12 ct. per square yard, and 15% ■ 
ad valorem, the tax ou 200 sq. yd, of oilcloth worth 
$10U would be $24, specific duty, pins S15 ad 
valorem duty, or $39, total duty. 

Some goods are not taxed ; they are admitted 
free of duty. 

19Z The law stating the different rates and 
Idnda of duties is called the tariff law. Tariff laws 
are passed by Congress and may be changed at any 
session . 

193. Tare is an allowance made for the weight 
of barrels, boxes, bottles, or other covering of 
goods. Leakage is an allowance made for loss of 
liquids by leakage or evaporation when imported 
in barrels, casks, etc. 

Gross weight is the total weight of the goods 
and the receptacles in which they are shipped. 
The net weight is the weight after the allowances 
for tare and leakage have been made. For exam- I 
pie, the gross weight of 10 kegs of nails is the , 
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total weight of the nails and the kegs; the tare 
is the weight of the kegs ; the net weight is the 
gross weight minus the tare. 

To find the Specific Duty^ 

194. Suppose the tariff law imposes the follow- 
ing specific duties : 

Fruit . . 25 ct. per bu. Potatoes . . 25 ct. per bu. 

Chocolate . 2^ ct. per lb. Kaisins . . 2^ ct. per lb. 

Lemons . 1^ ct. per lb. Kice ... 1^ ct. per lb. 

Mustard . 10 ct. per lb. Salt (in pkgs.) 11 ct. per 100 lb. 

Olives . . 15 ct. per gal. Vinegar , . 7^ ct. per gal. 

Using the above rates of duty, find the specific 
duty on : 

1. 50 bu. of apples. 2. 100 bu. of pears. 

3. 200 bu. of peaches. 4. 300 gal. of olives. 

5. 500 boxes of raisins ; the net weight of each 
box being 22 lb. 

6. 100 boxes of lemons ; the net weight of each 
box being 40 lb. 

7. 100 bags of salt ; 100 lb. in each bag. 

8. 600 bu. of potatoes. 

9. 120 boxes of rice ; net weight of each box, 7 lb. 

10. 200 bottles of vinegar, each bottle containing 
1 gal., allowing 10 % for leakage. 

11. The duty on barley was lowered from 30 ct. 
per bushel to 15 ct. per bushel How much is 
saved on an importation of 250 bu.? 



TO FIND THE DUTY 

12. The duty on lard was lowered from 2 ct. perl 
pound to IJ ct. per pound. How much 
on a shipment of 500 lb. ? 

To find the Ad Valorem Duty 
195. To find the ad valorem duty. 
Proceed as in the First Type Problem in Per- 1 

centage (p. 70). 

Suppose the tariilf law imposes the following ad'l 
valorem duties : 

Agricultural Implements . 15 % 
Boots and Shoes . . . . 15 ^ 
Sewing Machmea . . . . 30 ^{i 

Shoe Lacea 35 9^ 

Typewriting Machines . . 40 % 

Using the above rates of duty, find the duty on; 

1. A shipment of agricultural implements worth.l 
14000. 

2. 60 doz. pairs of boots worth % 2.50 per pair. 

3. 10 gross knives worth S 3.50 per dozen, and I 
10 gross forks worth % 3 per dozen. 

4. 150 tine feathers valued at $ 6 each. 

5. 72 fur coats valued at S 75 each. 

6. A shipment of leather worth $6500. 

7. 120 sewing machines worth $35 each. 

8. 70 typewriting machines worth $ 48 each. 

9. 60 doz. sponges; 50^0 of them worth $3 a I 
dozen ; the remainder worth S 5 a dozen. 



Cntlerj 


. 40 * 


Feathers 


. 20 5S 


Fuia . 


.27J56 


Leather 


.16 % 


Sponges 


.30 9J 
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10. 10 gross shoe laces worth $3.60 a gross. 

11. 1 doz. sets of fiir worth $300 each. 

12. The duty ou shoes was lowered from 25 'Jf to 
157fi. How much less duty is paid on 80 boxes, 
each box containing 12 doz. pairs, worth $ 2.50 per 
pair? 

To find ttie Duty when both a Specific Duty and an 
Ad Valorem Du^ are Charged 

196. Suppose the tariff law imposes the follow- 
ing duties : _ 
Cocoa, 4 ct. per pound and 10 % ad valorem. H 
Ground Spices, 10 ct. per pound and 30 % ad valoreiH^l 
Oilcloth, 12 ct. per square yard and 15 ^ ad valorem. 
Shirts, 35 ct. per dozen and 10 fo ad valorem. 
Stockings, Cotton, 70 ct. per dozen pairs and 15 % ad 
valorem. 

Using the above rates, find the total duty in each 
of the following: 

1. 250 yd. of oilcloth worth 60 ct. per sq, 
a. 72 doz. shirts worth % 18 per dozen. 

3. 120 cans of cocoa, each can containing 1 lb., 
at 60 ct. per pound. 

4. 180 cans of pepper (apices), each can contain- 
ing \ lb., at 36 ct. per pound. 

5. 288 doz. pairs of cotton stockings, valued at 
16 ct. per pair. 

6. Obtain the latest tariff schedule. Make and 
solve four problems based on the .schedule, 
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USE OF THE EQUATION IN THE SOLUTION OF ' 
PROBLEMS 

Interpretation of Algebraic Expressions 



Note to the Tkacheb. The greatest difficulties in the 
solution of problems by the Equation Method are found not 
in the solution of the equation, but in the expression of the 
conditions and relations in algebraic terms. Continual 
practice should be given in the interpretation of algebraic 
expressions (as in art. 197) and in the expression of arith- 
metical relations in algebraic terms (as in art. 198). 



197. 1. If a hat costs 
» 3, what does 4 x S 3 
represent ? 

Say, 4xS3 represents 
the cost of 4 hats at $3 
each. 

3. If a pound of 
coffee costs 42 ct., what 
is represented by 2 x 
42 ct. ? By 1 of 42 ct. ? 
By ^ of 42 ct. ? 

5. A coat costs $ 15 ; 
El hat costs $ 10. What 
does $15+ SlO repre- 
sent? 



2. If a hat coats 
dollars, what does 4 a 
represent ? 

Say 4 a;* represents the 
coat of 4 hats at x dollars 
each. 

4. If X represents 

the cost of a pound of 
coffee, what is repre- 
sented by 4 a; ? By ^ a: ? 
Byja:? 

6. A coat costs X 
dollars ; a bat costs S 8- 
What does x + 8 repre- 
sent? 



I 
I 



•Thomultiplioj 
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7. A man who had 
40 sheep sold 25 of 
them. What does 40 — 
2o represent? 

9. I bought a chair 
for $3.75, and gave the 
storekeeper a $10 bill 
in payment. What does 
$10 -$3.75 represent? 

11. 12 books cost 
$28. What does f| 
represent? 

13. A hat that cost 
$3 is sold at a gain of 
25%. What does f of 
$ 3 represent ? 



8. A man who had 
X sheep sold 20 of them. 
What does cc — 20 repre- 
sent? 

10. I bought a chair 
for X dollars and gave the 
storekeeper a $10 bill 
in payment. What does 
$ 10 - cc represent ? 

12. 12 books cost X 
dollars. What does 3^ 
represent ? 

14. A hat that cost x 
dollars is sold at a gain 
of 25%. What does fa? 
represent ? 



Representation of Quantities by Symbols 



198. 1. One basket 

costs GO ct. Represent 

the cost of 9 baskets. 

Say, the cost of 9 baskets 
is represented by 9 x 60 ct. 

3. A boy who re- 
ceives $6 a week (for 
6 da.) works only 4 da. 
Represent the amount of 
money he receives. 



2. A basket cost x ct. 

Represent the cost of 5 

baskets. 

Say, the cost of 5 baskets 
is represented by 6 a:. 

4. A boy receives 
X dollars a week (for 
6 da.). He works only 
3 da. Represent the 
amount he receives. 
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5. A man who had 
$75 spent $40. Repre- 
sent the amount he had 
left. 

7. Mr. White had 
$200 in the bank. He 
increased this by $150. 
Represent the amount 
now in the bank. 

9. I bought an um- 
brella for $5.50 and gave 
the storekeeper a $10 
bill in payment. . Rep- 
resent the amount I re- 
ceived in change. 

11. $50 is spent for 
shirts at $ 2 each. Rep- 
resent the number of 
shirts bought. 

13. 18 lb. of tea cost 
$9. Represent the cost 
of 1 lb. 

15. One pound of 
sugar costs 8 ct. Repre- 
sent the cost of I lb. Of 

fib. 



6. A man who had 
$75 spent x dollars. 
Represent the amount 
he had left. 

8. Mr. White had 
$200 in the bank. He 
increased this amount by 
X dollars. How much 
has he in the bank now ? 

10. I bought an um- 
brella for X dollars and 
gave the storekeeper a 
$20 bill in payment. 
Represent the amount I 
received in change. 

12. X dollars is spent 
for shirts at $2 a dozen. 
How many shirts are re- 
ceived for the money ? 

14. 20 lb. of tea cost 
X dollars. Represent the 
cost of 1 lb. 

16. One pound of 
sugar costs x ct. Rep- 
resent the cost of \ lb. 
Of I lb. 
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17. A barrel of apples 
that cost $ 3.50 is sold 
at a gain of 18 % . 

(a) Represent the gain. 

(6) Represent the sell- 



18. A barrel of apples 
that cost X dollars is sold 
at a gain of 18%. 

(a) Represent the gain. 

(6) Represent the sell- 



ing price. mg price. 

19. If X represents the distance a boat sails the 
first day, and 100 mi. the distance it sails the second 
day, represent the distance sailed in both days. 

20. A house that cost x dollars is sold at a loss 
of 9 %. 

(a) Represent the loss. 

(6) Represent the selling price. 

21. $ 200 is loaned for x yr. at 4 % . Represent 
the interest. 

22. $ 500 is loaned for a: yr. at 5%. Represent 
the amount. 

NEGATIVE NUMBERS 

For Reading and Discussion 

199. In all the problems you have solved up to 
the present time, the numbers used were positive 
numbers. The lowest number was zero; all the 
numbers used were greater than zero. But in some 
problems in arithmetic and algebra, negative num- 
bers are used. 

The following illustrations show the meaning of 
negative numbers. 
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First Illustration : Suppose that the f 
thermometer shows that the tempera- 
ture ia 30° above at G o'clock at 
xiight. We would represent the tem- 
perature by -f- 30°, meaning 30° above 0. 
If the weather grew colder, the mercury 
might fall to 20°, to 10°, and then to 0". 
Now suppose the weather grew still 
colder, so that the mercury fell 10° be- 
low zero ; we would then say that the 
temperature was — 10°. If the weather 
continued to grow colder, the tempera- 
ture would be represented by — 20° ; ■ 
-30°; etc. 

Second Illustration: Suppose a boat 
sails in a northerly direction fi'om 0. 
If it sails 10 mi. an hour, its distance ii'om ati 
the end of the first hour would be 10 mi. ; at tbe'l 
end of the second hour 20 mi. [ 
The distance frpm the start- | 
ing point, 0, will increase 
as long as the boat contin- 
ues to sail in a northerly ] 
direction. 

If the vessel turns and saila I 
in a southerly direction, its I 
distance from 0, at the end of .j 
the third hour, would be 
10 + 10 - 10 =10 mi. from 0; 



"1 






50 M Ilea 


,.] 


EO Miles 


. ] 


10 Miles 








iO Miles 




M Miles 




30HIIM 
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at tilt! eiul vi the fouitb boiir, 

lU + 10-lU-10 = 0mi., 

that is, it will be at again. 

If the vessel continues to aail toward the south. 
the distance from at the end of the fifth hour 
would be — 10 mi., that is, 10 mi. from 0, measured 
in a direction opposite to that in which the positivK 
distances were measured. The next hour the ves- 
sel would be —20 mi, from 0, etc. 



When no sign is written before a quan- 
tity, a plus sign is always understood. 



There are as many numbers below zero as there 
are above zero. Numbers above zero are positive 
numbers; numbers below zero are negative num- 
bers. The values of positive numbers increase 
from 0; the values of negative numbers decrease 
from 0. Thus + 100 is greater than + 70, but 
- 100 is less than - 70. J| 



Representation of Positive and Negative Numbers ^| 

Positive and negative numbers may be repre- 
sented by this diagram: 
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200. 1. A thermometer registered 20° at 2 P. M.;3 
by 3 P.M. it had risen 10°; by 5 p.m. it had fallen I 
20°. What was the temperature at 5 p.m. ? ' 

20° + 10° - 20" = ? 

2. A thermometer registered 15° at 5 p. m. ; by S J 
P.M. it had fallen 10°; by 7 p.m. it had faUeo ISH 
more. Find the temperature at 7 p.m. 1 

3. A ship sailed from towards the north for i 
2 hr. at the rate of 10 mi. an hour : then it sailed 
toward the south for 4 lir. at the rat« of 8 mi. an 
hour. Represent the distance of the ship from 
at the end of this time. 

4. A storekeeper took in $ 40 in the morning 
and $50 in the aftenioon. He paid bills amountr 
ing to S 10 and $ 15. Represent these transactions 
by positive and negative numbers, 

5. A car started on a trip with 10 passengers. 
At different stations 15, 25, and 50 people got on 
the car; also 5, 10, and 20 people left the car. 
Represent this by positive and negative numbers. . 

6. A submarine boat was on the surface of the 1 
water. It went 5 ft. below the surface ; then sank 1 
20 ft. more ; then rose 12 ft. ; then sank 6 ft. ( 

(a) How far was the boat from the surface of 
the water ? 

(6) Represent the movements of the boat by a 
diagram. I 
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7. An aeroplane starts from the ground and 
rises 100 ft. ; then it sinks 20 ft. and rises 40 ft. ; 
then it sinks 80 ft., sails parallel to the ground for 
100 ft., and sinks 40 ft. more. 

(a) How far is it from the ground now ? 
(6) Represent the flight by a diagram. 

8. A man had $ 1000 in the Ijank. He deposited 
$50, $70, $40, and $200, and withdrew $20, 
$ 60, $ 70, $ 100. How much is still in the bank ? 

9. An agent travels 410 mi. north on Monday, 
175 mi. north on Tuesday, 350 mi. south on Wednes- 
day, and 275 mi. south on Thursday. How far 
was he from the starting point ? Illustrate graph- 
ically. 

201. SOLUTION OF EQUATIONS 



3 X — 125 = 275 is an equation. 

3x is the unknown quantity or unknown 
number. 

3 X - 125 is the fibrst member of the equation. 

275 is the second member of the equation. 

Finding a value for x is called solving the 
equation. 



202. 3 X means 3 times a: or 3 x a: ; the number 3 
is called a coefficient of x. When no coefficient is 
written, the coefficient 1 is understood, x means 

1 XX OT Ix. 
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Important Principles of the Equation 
203. 1. Solve : X- SO = 75. 
All equation resembles a scjile ; both sides must 1 
be equal. 




If 30 lb. are added to the first scale pan, how ] 

much must be added to the second scale pan to-l 

preserve the balance ? . _ ■jn — 7 'l 

(Add 30 to each member.) 30 30 

3.-= 105 

204. Therefore, 



First Principle of the Equation 
The same number may be added to each member 
of an equation without affecting the equality. 



2. Solve: T+20 = 50. 

Subtract 20 from the first scale pan. 

How much is in the first pan now ? 

How much must be subtracted from the p 
pan to preserve the equality ? + 90 = ''0 
(Subtract 20 from each member.) 20 20 
x = 30 
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205. Tliei-efore, 



Second Principle of the Equation 
The same number may be subtracted from each 
member of an equation without affecting the equality. 



206. In a similar manner the following may be 

shown : 



Third Principle of the Equation 
Both members of an equation may be moltiplied 
by the same number without affecting the equality. 



Fourth Principle of the Equation 
Both members of an equation may be DtvmED by 
the same number without affecting the equality. 



EXERCISES 

207. Solve each equation. (Prove those marked*.) 



a; + 5-10 


10. 


a:-2-0 


1+9=15 


*ii. 


3i=15 


1+3 = 9 
1-12=4 


12. 


6i=30 


31-3-8 


13. 


10 3;= 76 


3;— 5= 1 
31+2-19 


•l». 


1 = 8 


3;-9 = 4 

x+7=3 ■ 


15. 


1=15 



16. 


1 = 24 


17. 


6a;=19 


*18. 


§ = 10 
5 


19. 


7a;=42 


20. 


f-^ 


*21. 


3a;+5 = 14 


22. 


2a;-l = ll 
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23. - + 4 = 5 

24. 3a;+l = 22 
*25; 5 a; =17 

26. 1+4 = 9 
o 

*27. 2a; + 2|=5| 

28. ^ + 3 = 7.25 
4 

29. 4 X- 12 = 27 
*30. 6x-2 = 



PROBLEMS 

208. Solve these problems by the Equation 
Method : 

1. 5 blank books cost 35 ct. Find the cost of 
1 book. 

Let X = cost of 1 book. 

Then hx=^ cost of 5 books, 

and 5 a? = 35 ct. 

.•. a; = 7 ct. Ans, 

2. If a boy walks 9 mi. in 3 hr., how far does 
he walk in 1 hr. ? 

3. A steamship bums 1800 T. of coal in 5 da. 
How much coal is used each day ? 

4. A man is paid $254 for working 30 da. 
How much does he receive a day ? 

5. A machine prints 300 papers in 6 min. 
How many papers are printed each minute ? 
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6. An exprcBsman must deliver 1200 pack; 
His wagon am carry only 50 packages. How many 
trips must be made to deliver all the packages ? 

7. If 1920 soldiers march 16 abreast, how 
many rows of soldiers will tliere be? 

a. Find the cost of I doz. blank booka, if 18 
doz. cost $10.80. 

9. A train travels 175 mi, in 7 hr. How far 
does it travel in an hour ? 

10. How many baskets are required to hold 456 
bottles, if each basket holds 24 bottles ? 

CLEARING EQUATIONS OF FRACTIONS 
209. 1. Find the value of x in the equation 
^ = 16. 



Multiply each member by 4. x = 64. Ans. 
(See principle number 3, p. 166.) 

Proof, i should equal 16. ± of 64 = 16. 

4 f 

a. Solve: S-12i. 



I 



Multiply each member by G (the 1. c. m, of the denomi- 
nators). 

= 76.) 



X = 3T-J-. Ans. 
Proof. ^ Bliould equal 12^. 
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210. Rule. To clear equations of fractions : Mul- 
[PLT EVERT TERM in the equation by the l. c. m. of the 
enominators of the fractions. 

EXERCISES 

211. Clear these equations of fractions; then 
nd values for x. (Prove those marked*.) 

*i. i=15 *io. ^ = 64 

2 5 ^ 

2. 1=8 11. ^=15 

3. f = 4 12. 2a; + | = 5 
5 2 

4. ^ = 6 *13. 2 a;- ^=10 



*5. ^ = 20 14. 3x-? = 14 



6. ^=9 ' 15. 6x-^=17 

®* i"^ 18. 2.50 x = 25 



g ^ -= 11 

7 ^ *2o. Six =21 



19. 1.10 a: = 33 

1 

2 



X 



21. ^-h 1.25 a; =31 
2 ^ 



.! 
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PROBLEMS 

212. Solve the following problems by the Equa- 
tion Method : 

1. ^ lb. of tea costs 25 ct. Find the cost of 1 lb. 

2. J lb. of pepper costs 9 ct. Find the cost of 
lib. 

3. f of the height of a building is 90 ft. How 
high is the building ? 

4. f of the number of boys in a school is 336. 
How many boys are there in the school ? 

5. f of Jbhe weight of a machine is 65 lb. Find 
the weight of the machine. 

6. 3^ yd. of ribbon cost 21 ct. Find the cost 
of 1 yd. 

7. If a man earns $30 in f of a week, how 
much will he earn in a week ? 

8. ^ the length of a room is 15^ ft. Find the 
length of the room. 

9. f of the amount of the money collected for a 
present is $ 82|^. How much money was collected ? 

10. The money gained by selling a desk is $ 8^. 
This is 33^ % of the cost. Find the cost. 

11. The advance in the price of meat was 7^ ct. 
a pound. This was 25 % of its former price. Find 
the former price. 

12. The widtli of a plot of ground is 225% of 
the length. The width is 81 ft. Find the length. 
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13. The number of bushels of wheat produced on 
a field this year is 12^'/" greater than last year. 
If the mmiber produced this year is 1260 bu., how- 
many bushels were produced last year ? 

14. By using a new kind of furnace, a company 
required 16§ '/r less coal this year than last year. 
If the company used 240 T. this year, how many 
tons were used last year? 

15. The number of girls in a achool is ^ as great 
as the number of boys. The total number of 
pupils is 600. How many girls are there? How 
many boys? 

TRANSPOSING TERMS IN AN EQUATION 
213. The first member of an equation should 
contain only unknown quantities ; the second 
member should contain only known quantities. 

For example, in Sx^'AI, 3x is an unknown 
quantity and is in the first member; 21 is a known 
quantity and is in the second member. 

Frequently equation.s contain quantities that are 1 
not in the proper member, as 

Bx + 6=2Q,ot3x-7 = x+21. 
Here 5 should be in the second member; 7 should J 
be in the second member ; a: should be in the first j 
member. ■> . e oe 

Subtract 5 from each member 5 5 



(Principle 2, p. 166). Sx 
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We see that 5 may be changed or transposed 
from the first to the second member by changing 
its sign. 

Add 7 to each member (Princi- 3a; — 7 = a; + 21 
pie 1, p. 165). 7 7 

(Subtract x from each mem- 3a; =a; + 2l + 7 

ber.) _x X 

3a;-a;=21-f 7 

or 

2a; =28 

7 is transposed from the first to the second 
member by changing its sign. 

X is transposed from the second to the first mem- 
ber by changing its sign. 

Therefore, 

214- Rule for Transposing Terms. Any term 
may be transposed from one member of an equation to 
the other, provided its sign is changed. 

215. Solve the following equations. (Prove 
those marked*.) 



*1. 


a;-f 4 = 7 


8. 


4x-2 = a; + 7 


2. 


a;-6=15 


9. 


5x+6=2a;-fl9 


3. 


2a;-h3 = 9 


*10. 


3a;-5=8-2a; 


4. 


3a;-5 = 10 






5. 


2x=l-x 


11. 


1 + 3=16 


*6. 
7. 


3a;=10 + a; 
2a;-f 5 = a;+9 


12. 


4 
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13. 2-5 + i-| + 9 


*17. 4.T + l = 2:t+l 


3 2 2 


IB. 3j; + 360 = 2x + 600 


M. 2i+i.j;+6 


19. 3x+9 = '^ + 12 
•20. 5i-6=.^= + 20 


15. 5z + 2= 5 + 4 

16. 10a: = 28-3a: 




PROBLEMS 


216. Solve the fol 


owing problems by the Equar 



tion Method : 

1. William antl Johu have $ 200 ; John haa 
$ 50. How much money haa William ? 

2. 5 new pupils were admitted to a class, mak- 
ing 42 pupils on register. How many pupils were 
in the class at first ? 

3. 6 pupils left a class, making the register 40. 
How many pupils were in the class at first ? 

4. The weight of a statue and a wooden hase 
is 25 lb. The base weighs 6 lb. Find the weight 
of the statue. 

5. A man drew $250 fi-om a bank and had 
$625 left. How much did he have in the bank , 
originally ? 

6. The total distance sailed by a ship in two 
days was 235 mi. If it sailed 110 mi. the first day, 
how many miles did it sail the second day ? 

7. William and John have $ 200 ; John has % 50 
more than William. How much money lias each? 
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8. A log of wood was 18 ft. long. A piece was 
cut oif, leaving the log 12^ ft. long. Find the 

length of thu piece that was cut off. 

9. A piece of wood 7 ft. lung was cut from a 
log, leaving the log 10^ ft. long. How long was 
the log before the piece wa,s cut off ? 

10. A log was cut into two pieces, one 5^ ft. 
long, the other 9^ ft. long. How long was the log 
before it was cut ? 

11. The length of a string was increased to 
16 ft. by tying on a piece 4^ ft. long. How long 
waa the string originally ? 

12. The population of a city increased 75,000 
during the last 10 yr., thereby making the popula- 
tion 650,000. Find the population of 10 yr. ago. 

13. A train left New York with a certain num- 
ber of passengers. At the tirst station 60 more 
l)eople gut on the train. There were then 111) 
people on the train. How many were on the train 
when it left New York ? 

14. 48 pupils graduated from a school and 100 
new pupils were admitted. After these changes 
the register was 900. How many pupils were on 
register before the changes hiid been made ? 

15. A wagon that weighed 125 lb. carried 40 
packages. The total weight of the wagon and all 
the packages is 325 lb. Find the weight of each 
package. 
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SIMPLE INTEREST 

foR Rbadinu and Discushion 

217. In business it often becomes necessary to 
borrow money. Banks, trust companies, and in- 
dividuals make business of lending money to 
persons offering good security. For the use of this 
money interest is paid. Moreover, banks and 
trust companies themselves pay interest to de- 
positors on savings and balances left on deposit for 
the required time. 

218. Money for the use of which interest is paid 
is called the principal. 

The rate of interest is the number of hundredths 
paid for the use of the principal for 1 yr. 

The number of years, months, and days for which 
interest is paid is called the time. 

Money paid for the use of the principal is called 
interest. 

The amount is the sum of the principal and 
interest. 

Note. The moat common rate of interest is 6 ^. Money 
is frequently loaned at 3%, 4%, 5%, or H %. Saviogs 
banks usually pay 3 %, 3^ fg, or ifo interest. Large sums 
of money are sometiniea loaiieil at low rates of interest, e.g. 

In many states it is illegal to charge more than 6 9& 
interest. The charging of more than the legal rate of interest 
is called usury. 
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TO FIND THE SIMPLE INTEREST AND THE 
AMOUNT 

The Aliquot Parts Method for Years and Months 

219. 1. Find the simple interest and amount of 



$800 for 3 yr. at 6%. 




I St Process 


ad ProccM 


$800 
.06 
$48.00 Int. forlyr.at6%. 
3 

S 144.00 Int. for 3 yr. at 6%. 

$800+ $144i= S944, Amt. 
Ans. 


Int. for lyr.=.06of principal. 
Int. for3yr.=.18 of principal. 
$800 
.18 
S 144 Int. for 3 yr. at 6%. 
$800+ «144 = «944, Amt. 
Ans. 



Rule. To find the Interest : 
Interest = Principal x Rate x Number of Years. 

2. Find the interest and amount of $ SOOO f0| 
1 yr. 3 mo. at 4%. 



1 yr. 3 mo. = 1^ yr, 

*300() 
.04 



3d Process 

1 yr. 3 mo. = 1^ yr. 

Int. at 4 % for 1 J yr. = 

principal. 
13000 



$ 1 20 Int. for 1 yr. 
30 Int. for 3 nio. or ^ yr. .05 

$150 Int.forlyr.3mo. Aiis. S150 Int. Ana. 

$3000 + 3150= S3150,Amt. $3000+$ 160= $3150, J 

Aliquot Parts Method applied to Days 
220. 1. Find the interest on 81200 for 2 
6 mo. IT) da. at 4'/.. 
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Process 

Int. on $ 1200 at 4% for 1 yr. = $ 48 

Int. on $ 1200 at 4% for 1 yr. more = 48 

Int. on $ 1200 at 4% for 6 mo.=| of $48 = 24 

Int. on $1200 at 4% for 15 (ia.=| of j\ of $48= 2 

Int. for 2 yr. 6 mo. 15 da. $ 122. Ans. 

Note. For computing interest, a month contains 30 da. 

ORAL EXERCISES 

221. Find the interest on $ 100 at 6 % 

1. For 1 yr. 4. For 2^ yr. 7. For ^ yr. 

2. For 2 yr. 5. For 5 yr. 8. For f yr. 

3. For 1 J yr. 6. For 3 J yr. 9. For f yr. 

10. Find the interest on $ 200 for the time and 
rate indicated in exercises 1-9. 

11. Find the interest on $ 100 for the time indi- 
cated in exercises 1-9 at 4 % . 

EXERCISES 

222. Find the interest on : 

Principal Time Kate Principal Time Rate 

1. $600 1 yr. 5%. 8. $600 1 yr. 2%. 

2. $800 lyr. 6%. 9. $600 1 yr. 5^%. 

3. $1200 lyr. 3%. lo. $350 2 yr. 3^%. 

4. $200 lyr. 2%. ii. $900 lyr. 4%. 

5. $700 lyr. 4%. 12. $900 3 yr. 4%. 

6. $800 2yr. 3%. 13. $900 2 yr. 6%. 

7. $800 2yr. 5%. 14. $900 3 yr. 6%. 

K 
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€^ An exj»es&man must deliver 1200 packages. 
Hb w^gon can carry only 50 packages. How many 
irtp^ mu;st be made to deliver all the packages ? 

T. It 1920 soldiers march 16 abreast, how 
mi^uiv n>w>5i of soldiers will there be ? 

s. Find the cost of 1 doz. blank books, if 18 

*. A oTaai cra^Tek 175 mi. in 7 hr. How far 
A>» :: tnv^ ia in hoar? 

¥^ Hcv !tuuiy bdkskeis are required to hold 456 
Wc^«i^ u Tjoca bii^ec holds 24 bottles ? 



KJdQCSe SQCAIKMIS OF FRACTIONS 

r F^mi ^a»^ ^nlia^ of x in the equation 



»* 
«« 

4 



^ V 



•t. 










tai» LcoL. of tiie denomi- 






-ir« 



^^KiX-vk. «t»Wlt t;^ 
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210. Rule. To clear equations of fractions : Mul- 
TiPLT EVERT TERM in the equation by the l. c. m. of the 
denominators of the fractions. 

EXERCISES 

211. Clear these equations of fractions; then 
find values for x, (Prove those marked*.) 

*i. i=15 *io. ^ = 6i 

2 5 ^ 

2. ^ = 8 11. ^=15 

3 9 

3. 1 = 4 12. 2a; + | = 6 

O Ji 

4. ^=6 *13. 2x-|=10 
*5. ^ = 20 14. 3x-? = 14 



6. ^=9 ' 15. 6a; -^=17 
2 o 

x_ *i7. 1.25 x= 15 

°' 4~^ 18. 2.50 a; = 25 

a;_.i 19. 1.10a; = 33 

®' 7" ^ *20. 3^ a; =21 

21. ^+1.25x = 34 

2 ^ 
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rr{iio{i>al 


Time 


Kate 




PrincliMtl 


Time 


Rate 


15. S900 


3 yr. 


5%. 


18. 


, $2000 


4 


yr- 


3%. 


16. $2500 


3yr. 


3%. 


19. 


$2000 


4 


yr- 


4%. 


17. $1500 


2yr. 


bio. 


20. 


$2000 


4 


yr. 


5%. 






EXERCISES 










22a Find the interest and amount 


OE 


I each of 


the following : 














Principal 


Time 
Yr. Mo. 


Bate 




Prineipal 


TlHB 

Tr. Mo. 


Bate 


1. $500 


2 6 


5%. 


11. 


$935 


3 


6 


5%. 


2. $750 


2 3 


6%. 


12. 


$760 


4 


2 


4%. 


3. $1050 


2 4 


4%. 


13. 


$275 


3 


8 


6%. 


4. $295 


2 8 


3%. 


14. 


$415 


2 


1 


3%. 


5. $350 


2 9 


2%. 


15. 


$490 


3 


9 


7%. 


6. $820 


1 4 


5%. 


16. 


$310 


1 


2 


2%. 


7. $560 


1 8 


6%. 


17. 


$1345 


3 


1 


3%. 


8. $290 


1 9 


3%. 


18. 


$1960 


1 


4 


6%. 


9. $2750 


4 2 


5%. 


19. 


$2475 


3 


5 


4%. 


10. $6750 


1 7 


6%. 


20. 


$3150 


2 11 


6%. 



EXERCISES 

224. Find the interest at 6 % on : 

1. $ 600 for 1 yr. 2 mo. 10 da. 

2. $ 900 for 2 yr. 3 mo. 5 da. 

Find the interest at 4 % on : 

3. $ 2000 for 1 yr. 2 mo. 10 da. 

4. $ 3000 for 1 yr. 8 mo. 27 da. 
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EXERCISES 

225. Find the interest and amount in each of the 
following : (See note.) 

1. On $2400 from May 1, 1909, to May 1, 
1912, at 4%. 

2. On $ 1800 from May 1, 1909, to Nov. 1, 
1912, at 6%.' 

3. On $ 1250 from Jan. 15, 1904, to Aug. 15, 
1907. 

4. On $2100 from April 10, 1909, to Oct. 10, 
1912. 

5. On $790 from Nov. 20, 1910, to Jan. 10, 
1913. 

6. On $475 from Oct. 1, 1908, to April 1, 1911. 

7. On $ 1340 from Aug. 25, 1905, to Dec. 25, 
1909. 

8. On $2650 from Feb. 14, 1910, to Jan. 14, 
1914. 

9. On $3275 from Dec. 20, 1910, to June 20, 
1913. 

10. On $5500 from Sept. 25, 1910, to July 25, 
1914. 

11. On $4.50 from March 1, 1913, to Dec. 24, 
1914. 

12. Make and solve an original exercise in find- 
ing interest and amount. 

Note. Methods of finding the difference between dates 
are shown on page 46 and in the appendix. 
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Cancelation Method 

226. 1. Find the interest on $900 for 3 mo. 
15 da. at 4%. 

Process 

Change time to days, counting 30 da. to the month, or 
360 da. to the year. 

8mo.= 90 da. $ ^0)J X J;: X |2^ = $ 10.50. Ans. 
15da. = J5da. . W W 

Total time = 105 da. % 

The rate is written as a common fraction (y^). Do not 
reduce the rate to lowest terms. 

2. Find the interest on $ 225 for 47 da. at 5 %. 

Process 
2 25 

72 

Note. 100 in the denominator is canceled by pointing off 
two decimal places to the left in the numerator. 

EXERCISES 

227. Find the interest on $ 500 at 6 % for 

1. 60 days 4. 45 days 7. 36 days 

2. 90 days 5. 75 days 8. 50 days 

3. 120 days 6. 20 days 9. 130 days 

Find the interest on $ 1235 at 4 % for 

10. 15 days i3. 120 days i6. 51 days 

11. 25 days i4. 42 days i7. 150 days 

12. 72 days is. 10 days is. 240 days 
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Find the interest in each of the following : 

19. $ 1500 for 36 da., at 4 %. 

20. $2400 for 84 da., ate %. 

21. $3000 for 120 da., at 3 fo. 

22. $2700 for 350 da., at 5 %. 

23. $1600 for 72 da., at 31%. 

24. $425.60 for 160 da., at 2J%. 

25. $360 for 180 da., at 5 %. 

26. $ 240 for 6 mo. 15 da., at 6 %. 

27. $ 720 for 8 mo. 12 da., at 4 %.. 

28. $950 for 4 mo. 15 da., at 5 %. 

29. $ 1425 for 6 mo. 10 da., at 5 % . 

30. $ 320.25 for 2 mo. 20.da., at 4 %. 

31. $510.75 for 4 mo. 12 da., at 4%. 

32. $825.50 for 9 mo. 20 da., at 3%. 

33. $1500 for 2 mo. 16 da., at 3%. 

34. $2750 for 7 mo. 12 da., at 6%. . 

Principal Bate Time 

*35. $125 4% From Jan. 15 to Dec. 10. 

36. $640 6% From Dec. 20 to July 15. 

37. $335 4% From Aug. 16 to March 20. 

38. $728 5% From Feb. 20 to Nov. 25. 

♦For methods of finding difference between dates, see 
page 46 and the appendix. 
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PriDcipal 


K*t« 


39. 


$960 


6 io 


40. 


$340 


5 % 


41. 


$685 


mo 


42. 


$1215 


4i% 


43. 


$395 


6 1o 


44. 


$275 


^\1o 



Time 

From July 1 5 to Feb. 20. 
From Oct. 10 to May 12. 
From March 25 to Dec. 15. 
From Sept. 1 to March 15. 
From April 12 to Oct. 22. 
From May 18 to Sept. 30. 



EXERCISES 

Find the interest and the amount on : 

Principal Rate Time 

1. $800 4 % From Jan. 5, 1909, to 

Nov. 26, 1912. 

2. $1100 6 1o From Oct. 20, 1911, to 

Jan. 15, 1915. 

3. $1950 5 io From March 10, 1908, to 

Dec. 23, 1911. 

4. $2225 3 % From Dec. 15, 1910, to 

March 12, 1913. 

5. $ 740 3^ 1o From Feb. 20, 1909, to 

Oct. 20, 1912. 

6. $1290 4^% From July 10, 1912, to 

Dec. 15, 1915. 

7. $ 1500 '1\ % From Nov. 10, 1910, to 

May 20, 1913. 

8. $975.50 h\1o From April 25, 1910, to 

Sept. 15, 1912. 



F 
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Prinuipil I;Bte Tluir ^H 

9. $650.25 6 9fc From May 5. 1907, toH 
April 10, 1910. H 




Six Per Cent Method H 




229. 1. Find the interest on $500 for 2 yt^M 
6 mo. IS da. at 6%. ^| 




This method is based on the following: ^H 
At 6 % , the interest on S 1 for 1 yv. ia $ .00. ^M 
At 6%, the interest on « 1 for 1 mo. is ^^ "* » -06 of^M 

S .005. ^M 
At C %, the interest on $ 1 for 1 da. is jij of Sf .005 cHT^f 

$ .000|. ^M 
Process ^^t 




Interest on S 1 for 2yT.= 2xl .06 =$.12 ^M 
Interest on SI for Gmo.^ 6x$ .005 = $.03 ^| 
Interest on $1 for 18 da. = 18 x $.000^= $.003 ^| 
Interest on $ 1 for 2 yr. 6 mo. 18 da. = S .163 ^M 
Interest on $ 500 for 2 yr. 6 mo. 18 da. = 600 x S .163 H 
= $76.50. .dlnc.^1 




a. Find the interest on $400 for 4 yr. 3 mo.^H 
24 da. at 4%. ■ 

Process ^M 




Interest on 31 for 4yr.^4x$.06 =3.24 ^M 
Interest on 31 for 3 mo.= 3 X 3.005 =3.015 ^M 
Interest on $ 1 for 24 da. = 24 x 3 .000^ = $ .004 ^H 
Interest on 31 for 4 yr. 3 mo. 24 da. at 6 ?{, = $ .259 ^M 


h 


Interest on $ 400 for 4 yr. 3 mo. 24 da. at 6 % = 400 K^M 
$.259=3103.60. H 

Therefore, interest at 4 % = J of $ 103.60 = 3 69.06f <n^H 
$ 69.07. Ans. ^H 
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MISCELLAfJEOTJS PROBLEMS 



RiLK. For finding interest by the Six Per Cent 
Method: 

Fini: Find the interest on Si for the given time at 6^- 

Second: Multiply the interest on 11 for the given 
time at 6'/(i , by the principal. 

Third : For rates other than 6 %, proceed as in Art. 



3^ 



230. For rates other than 6 % : 

For 2 %, take | of the interest at 6 %. 

For 3 fr, take .| of the interest at 6 fe. 

For i%, subtract I of the interest at 6%, or talce|of 
the interest at G%. 

For 5%, subtract J of the interest at 6%, or take |of 
the interest at G'/o. ^M 



EXERCISES ^ 

23L Find the interest in the following by the 
Six Per Cent Method: 



1. 


Principal 

J1400 


Time 

2 yr. 6 mo. 




6 f. 


2. 


»2700 


4 yr. 3 mo. 




6 % 


3. 


$2S00 


2 yr. 8 mo. 




3 f. 




»1850 


3 yr. 4 mo. 




2 % 




»1300 


1 yr. 6 mo. 


12 da. 


4 % 




12000 


2 yr. 3 mo 


18 da. 


4 % 




»3200 


2 yr. 2 mo. 


24 da,. 


5 '/. 




14600 


1 yr. 3 mo. 


6 da. 


6 t 




iisro 


2 yr. 2 mo. 


21 da. 


315!. 






TO "FIND SIMPLE INTEREST AND AMOUNT ISS^ 
PROBLEMS 

232. 1. How much greater is the interest on j 
$ 2000 for 2 yr. at 6 % than at 4 ^t- ? 

2. How much greater is the interest on $ 1500 J 
for 2 yr. 6 mo. at 6 </e than at 3 7o ? 

3. How much less is the interest on $ 1250 for \ 
3 yr. 2 mo. at 3 % than at 5 fo ? 

4. Mr. Jones buys a house worth $ 25,000. I 
He pays $ 15,000 cash and gives a mortgage for j 
the balance at 4 %. How much interest is paid 
each 6 mo. ? 

5. I loan $ 60,000 for 2 yr. On f of it I j 
receive 4 '/e interest ; on the balance I receive 5% i 
interest. Find the total interest. 

6. How much greater is the interest on $ 3600 
for 3 yr. 6 mo. at &% than for 2 yr. 3 mo. at 6 % ? 

7. A sayings bank lowered the rate of interest 
it paid from 4- % to 3^ fr per annum. How much 
less interest is paid for 6 mo. to a man who has 
S1950 on deposit? 

8. A company had been paying 6 % interest on 
$ 250,000 each year. It borrowed $ 250,000 from 
a man who was willing to accept only 4-^ % 
interest. How much ^vi]l the company save in 
6 yr, at the lower rate of interest ? 

I loaned $ 1200 to Mr. FumeBs on July 16, 
1909. The money was repaid on Oct. 24, 1911, 
■with interest at 4 % . How much was repaid ? 



1 



186 EXACT INTEREST OR ACCURATE IXTERU 

10. 360 tables worth S 15 each were bought on 
May 20, 1909. The bill was paid ou Nov, 25, 
1909, with interest at 6 %. Find the amount paid. 

11. A bill for $ 500 should have been paid on 
April 20, 1911. It was paid on Aug. 30, 1911, 
with intereat at 5 ^. How much was paid? 

12. A debt of S 2500 was due on March lOj 
1909. It was paid on Sept. 30. 1910, with interest 
at 4 5^. How much was paid on Sept. 30, 
1910? 

13. A man bought $ 2000 worth of goods on 
May 1, 1910. If he had paid cash, he would have 
received a discount of 2 %. Instead of paying 
cash, he paid the debt on Oct. 30, 1910, with 
intereat at 4 7". How much did he lose by not 
paying casli ? 

14. A man bought 10 lots at an average price of 
$ 1500 per lot. He paid -J- of the cost in cash, and 
allowed the balance to remain on mortgage at 
5-^ % per annum. How much interest will he pay 
on the mortgage in 3 yr. ? J 

EXACT INTEREST OR ACCURATE INTEREST ■ 

233. The United States Government computes 
interest on the basis of 365 da. to the year. This 
interest is called Exact Interest or Accurate Interest- 
Exact interest is usually found by the " Cancela- 
tion Method." See page 180. 
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EXERCISES 187 

1. Find the exact interest on $ 450 for 135 da. 

at 4%. 

4.60 M ^nn 

Process $^)Jx:z^X^=$ 6.657 or $ 6.66. 

."^^^ ;p0 ^0^ 

73 

Note that the denominator of the fraction indicating the 
time is 365 instead of 360. 

EXERCISES 

Find the exact or accurate interest on : 
1. $ 320 for 140 da. at 6 % . 2. At 4 %. 
3. $ 540 for 300 da. at 4 % . 4. At 5 %. 

5. $ 160.40 from May 26, 1913, to Oct. 9, 1915, 
at 5%. 

6. $1750 from April 5, 1912, to Oct. 19, 1916, 

at 2%. 

7. $ 2570 from Jan. 10, 1909, to July 31, 1914, 
at 3^%. 

8. How much less is the exact interest on 
$ 2250 for 100 da. at 6 % than the simple interest 
for the same time at the same rate ? 

9. If you borrowed money, would you prefer to 
pay simple interest on the basis of 360 da. to a 
year, or exact interest ? Why ? 

10. Find the exact interest on the examples in 
Art. 227. 



188 IN'DIRECT C.\SK8 OF INTEREST 

INDIRECT CASES OF INTEREST 

To find the Rate Per Cent whea the Principal, 
Interest and Time are Given 

234. a. At what rate must $300 be loaned, to 
yield $ 42 interest in 2 yr. 4 mo. ? 

This problem correapontis Process 

to type problem No. 5, on Interest on S 300 for 2 jr, 

page 11. 4 mo. at 1 % = $ 7.» 

Exercises 1, 2, and 3, Art. Therefore, the rate per 

235, may be solved by tlie cent required to yield $42 

use of the equatiou. Let interest is as much as 

rSir °^ rint represent the rate ? 42 h- ffi 7 or 6. 6 % . Am. 
\ieT cent. 

Rule. To find the Rate when the Principal, Interest, 
and Time are given : Divide the given interest by the 
INTEREST on the given principal for the given time at 1%. 

Equation. Rate = Interest -^ Interest on Given 
Principal at i.fo. 

EXERCISES 

235. 1. At what rate will $ 300 yield $ 67.50 

interest in 4 yr. 6 mo. ? 

2. At what rate will $450 yield $76.50 interest 
in 2 yr. 10 mo. 'i 

3. At what rate will $480 yield $50.40 interest 
in 2 yr. 4 mo. ? 

4. At what rate will $ 540 yield $ 85.59 interest 
in 2 yr. 7 mo. 21 da. ? 

• Firat find 1 % of .3 300 ; then multiply by 2^. 



I 



TO FIND THK RATE 



5. At what rate will $ 155 double itself in IQm 
yr. and 8 mo. ? I 

6. At what rate will any sum double itself inJ 
16 yr. and 8 mo. ? I 

7. At what rate will S 1-50 double itself in 14yr.?l 

8. At what rate will any sum double itself in 1 
14 yr. ? I 

9. Interest S221.44, principal S69.20, time 8 I 
mo. 16 da. Find the rate. I 

10. At what rate will $2250 yield $648 interest] 
to 6 yr. 4 mo. 24 da. ? I 

11. At what rate will $ 880 earn $ 82.28 interest 1 
in 1 yr. 8 mo. 12 da. ? I 

12. At what rate will $ 570 earn $ 54.34 interest * 
in 2 yr. 11 mo. 6 da. ? 

13. At what rate will $ 880 earn $ 73.04 interest 
from May 14, 1910, to Oct. 2, 1911? 

14. A man borrowed $ 810 on Sept. 24, 1909. 
On April 2, 1913, he paid $ 142.65 interest. What 
was the rate ? 

15. A merchant borrowed $ 1260 on Aug. 20, 
1908. On Dec. 16, 1910, he paid $1391.67 in 
settlement of the debt. What rate of interest did 
he pay? 

16. Solve exercises 4, 5, and 6 by use of the 
equation. 



190 INDIRECT CASES OF INTEREST 

To find the Time when the Principal, Interest, and 
Rate Per Cent are Given 

236. 1. In what time will $ -ioO yield $ 6 
interest at 6 "^ 1 



I 



This problem corresponds Interest on $ 450 for 1 

to type problem Na 5, on at6% =$ 27. 
psge 11. Therefore, the number of 

Eserciaes 1-10 may be years required to yield 

solved by the use of the $63.90 interest is as many 

equation. What letter may as S63.90-^ $27 = 2|^. 

be used for the unknown 2^ yr. = 2 yr. 4 mo. 12 da. 
qtuuitity in these equations ? Ana. 

Rule. —To find the Time : 

Divide the GtvEn iiTTEttEST by the intekest on the 
given principal for 1 tear at the given rate per cent. 

EyuATios. Time = Interest -h Interest on Givi 
Piinctpal at Given Rate for 1 teas. 

EXERCISES 

237. 1. In what time will $ 5000 yield $ 350 
interest @ 6 % ? 

a. In what time will S 480 yield S 56 interest 
@ 5%? 

3. In what time will $350 yield $30.80 
interest @ 4 7c ? 

4. In what time will S 750 yield $20.25 inter- 
eat @ 41 7«? 

5. In what time will $375 yield $74.25 interest 
@ 5^9'.? 



% 




TO FIND THE TIME 

6. In what time will $4:^0 yield $36.75 interest 
O 3^% ? 

7. In what time will $6500 yield S614.25 
interest @ 3^% ? 

8. A man borrowed $4175 on May 1, 1906, at 
4^fc interest. On the day of settlement, he paid 
$4609,20. What was the date of payment? 

9. On May 26, 1907, a man obtained a mort- 
gage for $33,000 at 5% interest. On settlement, 
$36,960 was paid. When was the mortgage 
paid? 

10. A debt of $1150 was incurred on Aug. 4, 
1910. On settlement, $1301.80 was paid, including 
the interest at 5^7e- Find the date of settlement. 

To find the Principal when the Interest, the Rate Per 
Cent, and the Time are Given 

238. 1. 1 loaned a sum of money for 6 mo. at 
6%. I received $12 interest. Find the sum loaned 
(principal). 



This problem correBponds 
to type problem No. 5, page 



In exercises 1-11, Art. 
38, try to use the equation. 



Process 

Interest on Si for 6 mo. 
at 6 fo = $ .03. 

Therefore, the number of 
dollars that will yield 812 
interest is aa many aa $ 12 -f- 
S.03or S400. Ans. 



2. What principal will yield $82.20 interest in 
2yr. 3 mo. 12 da. at 55^ ? 
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INDimX'T CASES OF INTEREST 



Process 

Interest on $ 1 for 2 yr. 3 mo. 12 da. at 6 ?& = $ .137. 1 
Interest ou $1 for 2 yr. 3 mo. 12 tta. at 5% =S.114i.J 
Therefore, rnimbor of dollars that will yield $83.20 ' 
interest at 5^ is 

» 82.20 ^- $.114^. 
Multiplying dividend and divisor by 6 

S49.3.20 -5- .685 = S720 Principal. Am. 

239. Rui.K. To find the Principal: Divide the 
GIVEN INTEREST by the ISTEREST ON $ 1 foi the given time 
at the given rate. 

Equation. Principal = Interest -s- {interest on $1 
for given time at given rate) . 



240. Find tfie principal in each of the followinB 



L 



1. 


3yr., 


6 %, 


$180. 


3. 


2yr., 


4 *, 


$96. 


3. 


2 yr. 6 mo., 


4 %, 


S150. 


4. 


2 yr. 4 mo., 


6 %, 


J 105. 


5. 


1 yr. 10 mo., 


5 %, 


S82.5( 


6. 


1 yr. 6 mo., 


3 %, 


836. 


7. 


1 yr. 3 mo.. 


3i%, 


»70. 


8. 


3 yr. 3 mo.. 


4 f«. 


S312. 


9. 


2 yr. 8 mo,, 


5 %, 


$280. 


0. 


1 yr. 3 mo., 


2 </,, 


847.5(1 


LI. 


1 yr. G mo. IL' da 


., 6 '/., 


$184. 



TO FIND THE 



^fflff^^T^ 



12. 1 yv. 8 ino. 24 da., 3 '/->, $650. 

13. 2 yr. 6 mo. I'l da., 4 %, S1672. 

14. 2 yr. 4 mo. 18 da., i^%, $2145. 

15. 3 yr. 9 mo. 21 da., 5 %, $3541.75. 

16. From Marcli 2, 1912, to June 6, 1912, 6%, 
interest, $80. 

17. From May 25, 1911, to Dec. 11, 1911, 4 9fc, 
interest, S60. 

IB. From Jan. 4, 1912, to Nov. 8, 1912, 3%, 
interest, $ 123.60. 

19. From Feb. 20, 1910, to July 8, 1912,2%, 
interest, $171.60. 

20. From May 16, 1910, to March 22, 1913, 4'/i, 
interest, $342. 

2AiL To find the Principal when the Amount, Rate 
Per Cent, and Time are Given 

1. I loaned a sum of money for 1 yr. 6 mo. at 
Q%. When the debt was paid, I received $218. 
Find the sum loaned (principal). 

ThiBproblem ^«^^ 

corresponds to $1 at 6% for 1 yr. 6 mo. amounts to 

type problem ©1.09. Therefore, the number of dollars 

Number 5 on that will amount to $218 is as many as 

page 11. $ 218 ^- S 1.09 or 200. $200 Ana. 



194 INDIRECT CASES OF INTEREST 

242. RiLK. To find the Principal when the Amount. 
Rate Per Cent, and Time are Given ; 

Divide the givek amouht by the AllomiT of $1 for the 
given time, at the given rate. 

Kyi ATION . Principal = Ajnount -t- AHOtntT OF $1 for 
given time at given rate. 

EXERCISES 

243. Find the principal in each of the following; 



1 yr. 6 mo., 
1 yr. 3 mo., 

1 yr. 2 rao., 

2 yr. 3 mo. 12 da., 

2 yr. 4 mo. 18 da., 

3 yr. 6 mo. 6 da.. 



6%, 
4%, 
3%, 
6%, 
i%, 
6 54, 



$490.60. 
«819. 
J 962.20. 
» 1706.60. 
» 1971.60. 
$2906.40. 



7. From Jan. 6, 1910, to July 20, 1912, 6%, 
amount, $ 1462.15. 

«. Fixim May 1, 1908, to Aug. 6, 1911, if,, 
amotmt, $ 2084.80. 

9. From July 9, 1911, to Aug. 18, 1913, 6%, 
amount, $795.90. 

10. From March 4, 1912, to Aug. 20, 1914, 3J%, 
amount, $8211.21. 



REVIEW EXERCISES 
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REVIEW EXERCISES IN INTEREST 



244. Find values for ? . 



1. 

2. 
3j 
4. 
5. 
6. 
7. 

a 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



Prtnoipal 


Rate 


$1240 


^% 


$ 675 


? 


$ 990 


4 fo 


9 

• 


mo 


• 


4 % 


$ 450 


4 % 


$ 468 


9 

• 


$ 760 


^1o 


9 

• 


6 % 


• 


mo 


$1240 


2i% 


$ 672 


9 

• 




5 % 


? 


4 % 


9 

• 


3ir« 


$ 780 


4 % 


$ 450 


9 

• 




4 % 


• 


4i% 


9 

• 


3 % 


$1320 


mo 




9 

• 


$ 432 


mo 


? 


4 % 


9 

• 


6 % 


$3720 


3 % 




9 

• 


$ 560 


3 % 



TllIK 



jrr. mo. da. 

2 5 18 

3 6 20 

9 

17 6 

2 2 18 

2 7 6 

1 7 22 
? 

1 8 15 

2 8 24 

2 10 15 

3 3 5 

9 

• 

2 2 18 

17 6 

1 10 15 

2 4 24 



2 
2 
3 
1 



20 
24 



3 6 

3 26 

9 

• 

2 5 1 

3 10 24 
3 3 21 
1 7 13 

9 



IimEBKST 



Amoitnt 



? 

144.00 
90.09 
40.40 



9 

• 

38.48 
61.18 
31.16 



85.40 
110.39 



47.77 
67.34 



9 

33.32 



$ 113.23 



9 

34.98 



$ 1355.39 



$ 2211.45 

9 

• 

$ 737.80 
$ 925.40 

$ 554.40 

9 

• 

$ 487.80 
$ 812.77 

$ 3748.86 

9 

$ 453.32 
$ 459.30 

$ 924.93 

9 

• 

% 574.98 
$ 620.34 
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245. COMPUTING SIMPLE INTEREST BT 
TABLES 

This Tablk shows thb Numbbk of Days fri 
Day of Any Month to thk Saue Day > 
Month not mohb tham One Ykak Later 






,^. 


T,. 
Jaic. 


F.. 


M... 




M»T 


Juki 


Jru 


a™ 


S«[T 


o^. 


N«.. 


Dr. 


Jnn. 


aftfi 


ai 


filt 


«, 


120 


151 ' 181 


212 


243 


21^ 


304 


m 


Fflh. 


3S4 


3«B 


2R 


fiO 


89 


VIO 


150 


181 


212 


242 


27S 


m 


Mar, 


aofl 


337 


.m'i 


.^1 


(11 


9i 


122 


153 


1H4 


314 


245 


276 


April 


275 


306'334 


386 


30 


61 


1)1 


122 


163 


183 


214 


244 


Mbt 


245 


27« 


3()4 


336 


3«5 


30 


SI 


ill 


I2;j 


163 


11U 


214 


Jim« 


-2U 


Ub 


273 


304 


334 


365 


30 


61 


92 


122 


163 


1SS 


July 


1R4 


21fi 


24;i 


274 


801 


33B 


365 


31 


(12 


92 


133 


IM 


Auk. 


IWt 


IR4 


212 


243 


273 


304 


334 3(t6 


31 


61 


92 


m 


Sept. 


122 


163 


ISl 


212 


242 


273 


303 334 


305 


30 (11 


Ul 


Oct,. 


1)2 


12H 


IRl 


1K2 


212 


■MA 


273 304 


3.% 


:»5 31 


(il 


Nov. 


fil 


1)2 


120 


161 


IHl 


212 


242 273 


304 


334 365 


30 


Dec. 


31 


62 


90 


121 


1.1 


182 


212 243 


274 


304 .3:S6!36i| 



EXERCISES 

246. 1. Find the number of days from May 10 to 
Dec. 15 of the same year. Use the table. 

Process ^^H 

By the table, from May 10 to Dec. 10 = 214 da. ^H 

From Dec. 10 to 15 = _5 da. ^" 
Total 219 da. 

2. Find the number of days from July 1 to Dec. 
24 of the same year. 

3. Find the number of days from Feb. 20 to 
Sept. 19 of the same year. 
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247. SIMPLE INTEREST TABLE. INTEREST AT 6% 


1 




D^ 


n,ni7 




tsoo 


fiiti t»)a fBin 


(JlKl 1 fMII 


»'."m 1 »10« 


Hi. 


1 


fi.nfif 


0,067 0.083 0.100 


0.117 0.133 


O.ICO, 0,167 








iniK- 


OIW 


(IHK 


o.ix 0.16] o.aut 


0.23: 0.261 


0.300 o.3;« 












010 


IMN 


0.2« O.m 0.30( 


0.35< 0.4O( 












I.I1K1 










0-600: 0.6B7 










iiw; 


IJ.Ih". 




0.33; 0.411 o.»k; 


0.5» 0,Hffi 


7flf 


OHK 










VIIN 


(l^^ll 


dJUK 


0.401 0,50( O.B0C 


0.70t 1 o.m 


OW 








































0.53:: o.etn o.ao( 


0.8331 ].0<>7 

1.050 ].a)0 














nw 






0.eOC 0.7H 0.90( 


I.IW 


inx 


t 









Hfil 


ij,:«f 


D.niK 


O-fifil 0.83t 1.00( 


1.167 1.33; 


160( 




10 








>ir: 


(i;<Hi 


onm 


0.73t 0.911 i.ia 


1.28J 1.4ff 
















0.4« 


















.S 


i.yn 


0,43: 


ttm 


0.S61 1.081 i.yo( 


1511 1,73; 


I9N 


^161 


13 






* 


i™ 


"■Hi' 


OTIH 


O.StX 1.161 I.40I 


1.63; 1,86' 


■niK 


•fXK 








n 


1?W 


0.50 


7^ 


1.001 1.2SC l.GU 


1.75( 2.001 


9 m 


im 












oj>3: 




i.oe; 1.333 i.tioi 














7 


!;«;■ 


tlM 




i.i;(; 1.417 1.701 


i.98i 2.26' 


V.MI 


'MIX 


7 








KK* 


HfiH 


ii'im 


1.200 l-.'iOO I.HOI 


2.10( B.40I 


■Mill 


:im 


8 








) arj 


(1 t;;t 


11151 


1.267 l,5a.t 1.901 


3.211 2.63 


'fm 


aiH- 


19 








1 itc 








2.;»; 3.68 












■f} 


JIIW 


(1,7I« 


MkM 




2.45( 2.80 


:-i.ir* 


3,6(K 


■n 






m 


Klffi 


11 T^C 


l.HK 


1,467 1.8.33 2 201 


2.Bli'l 2.H3: 


n.m 


3«6' 


•jfi 






'W 


■)M 


7fil 


1 IN 


1.B33 I.'JIT 2.301 


2.68; 3.06 


3 46* 


3 8:*; 


'«t 


















3.60< 


















2.911 3.33; 












m 


1 4.'i: 


(1 Hll'i 


1.300, 1.73! 2.167 2.f»l 


3.03: 3.4G 


■Am 


AX< 


w 






91 




ni(" 


1.350 ].80( 2.350 2.701 


3.]6( 3.60 


4 051 




w 












1.400, l.atl 2.333 2.80" 


3.261 3.73 












a) 


l).4S3 


U.!WV 


1.450, 1.933 2.417 2.B00 


3.384 3.867 


4.3ao 


4,833 


2a 


1 


Mo. 


tlUO 


ia«i 


taoo 


»40(l »5U0 tUOU 


t:uo tsoo 


tMO 


lioou 


Mo. 




:i,rifKi 


innn 


l,50n 


2.000 2S00; 3.000 


3.500 4.000 


4600 


6(100 








i()i« 


■^(KK 




Kll 


4.000 B-OOOi 6 


INN 


7.00( 8.00 


ilO(K 


1(1 om 










1 ruN 


MrxK 


^ 


VII 


6,000 7J»0 ! 


■UK 


10.60( 12.00 


i3Bn< 


mm 
























IS .001 


20.001 












5.0IX 










17.flOf 20.00 














KiNII 


K.IKM 


1 


XK 


13,000 15.000 18 


ll< 


21.00(24.001 


•jfjm 


;«i.oiK 










;ifHK 


7 0™ 


l< 


nv 


14.000 17.fl00;2I 


XK 


34.50C 28.001 


miMK 


36 om 










tnn 


HI¥M 




n 


IH.OOO a).000|24 


mr 


28.00C 32.001 


36 001 


40 001 


















18.000 2J.600 27 




31,6011 %.00i 




46.001 


























IK) .001 








11 


B.500 


11.0U0 


US 


sou 


22.000 27 .500l33 


000[38.a00j44.000 


49.600 


55.000 




i 


Tb. 


• KUI 


trni 


♦soil 


«400 1 ISM 


tfliM 1 tvx) »SDn 


tam 


iiiKin 


TB. 






















r^.ix 


V4,(ll 


3H,IX 


48.00| G0.0< 


72.001 84.00 9(i.0C 


mm 


•mm 










1H(X 


■Mil 


Ml" 


72.00, 90,0( 


IOa.00,126.00 144.0C 


m. iH) 


HOIKI 










%tn 


wru 


72.0( 


96.00 120.0( 


144,00 168,00 l!t2.0f 


^16 oil 


*l(tOII 










JU.UU 


OU.UJ 


90.00 laj.OOj 150.00 


180,00 310,00 240.00 










I 


.» 4 


i 



198 COMPITTINC. SIMPLE INTEREST BY TAnLi;^ 
EXERCISES IN USING TABLES 

248. 1. Find the interest on $ 650 from Jan. 4, 
1913, to May 26, 1913. 



From tlie tables, from Jan. 4 to May 4 = 120 da. 
Frniii May 4 to May 26 = 22 da. 



Total 
From the tables, interest on 



= 144 da. = 4 mo. 



S600 for 4 mo. at 6% = S12.00 
$50 for 4 mo. at C% == 1.00 

»600 for 22 da. at 6% = 2.20 
SfiOfor22da. at 6 g'o = .183 
Total interest at 6^ = S 15.383. Ans. 



4 

dng: 

I 



By using the tables, find the interest on following : 

2. I 450 for 2 yr. 7 mo. at 6 '/•■ 

3. $ 630 from March 25 to Oct. 30 at 6 ?i. , 

4. $ 740 for 1 yr, 5 mo. at 6 7r . 

5. » 840 from May 12, 1911, to Feb. 19, 1911, 
at 6 %. 

s. $420 for 2 yr. 3 mo. 5 da. at 6%. 
7. S 525 from June 8 to Dec. 5 at 4 %. 
a. $ 520 tor 2 yr. 7 mo. 12 da. at 3 %. 
9. $ 1200 from Jan. 9 to Nov. 26 at 3 9S. ' 

10. S360 for 127 da. at 6%. 

11. « 2750 from May 2.5 to Dec. 19 at 5 %. 



PROMISSORY NOTES 

12. $ 1500 for 330 d;i. at 4'/.. 

13. $ 36UU from March 4 to Nov. 10 at 6 %. 

14. • 3300 for 93 <la. at 4 %. 

15. » 1450 from Fel). ID, 1910, to Jan. 5, 1912, ] 
at 6 %. 

16. S 1750 for 138 da. at 5 %. 

17. ( 2840 from MaroL 18 to July 22 at 3 '/•. 
IB. S 1375 for 116 da. at 35!.. 
19. By using the tablea find the interest on the j 

examples in Art. 322. 
ao. In Art. 226. 
21. In Art. 227. 



PROMISSORY NOTES 

249. A promissoiy note is an unconditional 
promise to pay a specilied sum of money on a 
specified day. 

Form I, Non-negotialjle note. 



Sur- 
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Form III, Demaud note, negotiable by indorae- 
nient. 




250. The face of a note is the specified amount 
of money. 

25L There are two principal " parties " or " per- 
sons " to a note, the maker and the payee. 

The maker is the party who signs the note. 

Tlie payee is the party to whom the money is to 
be paid. 
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252. The date of maturity is the day on which 
the note becomes due and payable. 

In times past, it was a custom sanctioned by law to 
allow the maker of a note three days beyond the specified 
time for payment before resorting to process to compel pay- 
ment. These three days are known as "days of grace." 
With the improved means of communication afforded by the 
railroad and the telegraph, the custom is dying out. It has 
already been abolished in most of the states. 

Query. Does the law allow days of grace in your state ? 

A demand note. Form III, is due and payable on any 
day that the holder chooses to present it for i)ayment. 
Some of our paper money consists of " demand notes " made 
" legal tender " by statute. 

Interest-bearing notes contain the words "with interest." 
If the rate is not specified, the legal rate is charged. 

A non-interest-bearing note, if " dishonored " upon matu- 
rity, draws interest at the legal rate from maturity until 
settlement. 

The words " value received " usually appear upon a note. 

If the place of payment is not specified, the note must be 
presented for payment at the place of business or at the 
residence of the maker. 



A negotiable note is one that may be trans- 
ferred by the holder to another party. 

The holder is the party that holds the note. 

254. Indorsement is the signing of an order on 
the back of a note before transferring the note to 
another party. 

The party that indorses a note is called an indorser. 
A note drawn payable " to bearer " is negotiable without 
indorsement. 
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PROMISSORY NOTES 



Pay to the order of 
Robert Blair. 

Chas. E. Field. 



A now drawn payable " to the order of " the payee is 
negotiable by " indoraement," 

A note that does not contain the words "to bearer" oi 
" to the order of " is not negotiable ; i.e. it is payable only 
to the party named in the note as payee. 

255. There are several kinds of indorsement. 



Indorsement in full 

assigns the note to a 
specified person and 
guarantees the payment 
of the note. 

Indorsement in blank 
assigns the note " to 
bearer " and guarantees 
its payment. The note 
is thereafter negotiable 
without indorsement. 

Restrictive indorse- 
ment converts a nego- 
tiable note into a 
non-negotialale note. 

Indorsement " with- 
out recourse " dis- 
charges the indorser 
from liability for non- 
payment of the note. 
It is sometimes called 
a " qualified indorse- 
ment." 



Chas. E. Field. 



lir.n 



Pay to Robert Blair. 
CHAa. E. Field. 



Without recourse. 
Chas. E. Fielb. | 



mm 



If the maker fails to pay the note when it 
presented fur payment upon maturity, the note id 
said to be dishonored. 

In order to take advantage of the guarantee of paymena 
made by previous indorsers of the note, the holder of a di* 
honored note must have the note " protested " and must aervf 
"notice" on the previous indorsers. 

256. Protest is the declaration made before ((■ 
notary public that the note has been presented ' 
the maker for payment and tliat payment has been J 
refused. 

257. Notice is the notification of protest sent toJ 
the indorsers of a note within twenty-four houral 
after the day of niaturity. 

258. To find the date of maturity of a note, thel 
number of months or of days, as expressed in thdfl 
note, is to be counted forward from the date of] 
the note. 

To illustrate, a three months' note dated Dec. 31, 1913,1 
is due on March 31, 1913 ; and a ninety days' note ia also duB:l 
March 31 ; but a two months' note of Dec. 31, 1912, would I 
be due Feb. 28, 1913, and a sixty days' note on March 1,1913. } 



EXERCISES 



259. 1. Make the following nun-negotiable, non- 
intere.st-bearing notes, writing before the date the I 
place in which the note is signed: 
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2. Wriu- a nef^otialilu not** for S 645.40 pajalile 
liy J. F. Andrews to you sixty days after date, Ijear- 
iiij,' the legal rate of interest. 

3. Write a negotiable iion-interest-bearing nute 
for S 1000 payable b}' yom-self to Henry Stoddard 
six months after date, at the maker's office. 

4. Write a non-negotiable note : maker, your- 
self; payee, .Tarob Schmidt; make it payable sixty 
days after date, with interest at 5 per cent. 

5. Write a negotiable demand note for $ 225, 
and indorse it in full to J. H. Brown. 

6. Write a non-negotiable demand note for $ 850 
payable b}' F. P. Adama to yourself, without inter- 
eat. Write an indorsement " without recourse." 

7. Make a negotiable note for $ 1250 in payment 
of merchandise sold to Wright and Evans by youi-- 
self, payable in sixty days. 

BANK DISCOUNT ^M 

For Readinq and DisctrasioN 

260. The business of buying notes and other 
negotiable paper is largely committed to commercial 
banks. When a mercliant borrows money from a 
bank, he usually gives a negotiable, non-intereat- 
bearing note for tlie time agreed upon. The bank 
discounts the note at the rate of hiterest agreed 
upon, usually Mie legal rate, and pays to him the 
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face of the note less iho interest or discount. In I 
computing the bank discount (or interest) tlie vaiueJ 
of the note at luatiirily is taken as the base. In J 
the case of an interest-hearing note, the amount oE ■ 
the note is the base. In other words, the bank A 
receives interest in advance upon the money value I 
of the note when due. I 

261. Bank discount is the simple interest paid I 
in ad^'ance upon the amount due on a note or draft I 
at maturity. I 

262. The proceeds of a note is the amount ofl 
the note or draft at maturity less the bank dis--l 
count. I 

If a note does not bear interest, the amount is the fatie of 
the note. 

263. The tenn of the note is the time between 
the date of the note and its maturity. 1 

264. The term of discount is the number of J 
. days that the note has to run from the day of dis- 1 

count to the day of maturity. 

In states that allow days of griice, three days ii(l<lit.ioiial 
should be iuehided in the "term of <iisooiLnt" and in the j 
" term of the note." i 

265. Suppose that Heury Thompson has received j 
the following note from John A. Stewart in pay- J 
ment of a bill of goods. He may keep the note I 
until it iiiature.s and then present it to Mr. Ste'vart I 
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for payment ; or he may keep it for a part of the 
time and then discount it at the bank ; or he may 
discount it the very day that he receives it. 











Let us suppose that the note is discounted on 
May 25, at 6 %. 

The date of maturity is sixty days after May 25, 
which is July 24. 

The term of discount is 60 da. 

The bank discount is the simple interest on 
$ 1000 for 60 da. at 6 %, or $ 10. 

The proceeds is $ 1000 minus $ 10, or $ 990. 

NoTK. If the above note were to read " Two months 
after date'' instead of " Sixty days after date," the date of 
maturity would be July 25, and the term of discount 61 
da. The term of discount is always computed as the 
exact number of days from discount till maturity. 

If the above note were discounted on June 1, the term. of 
discount would be 29 da. H- 24 da., or 53 da., the bank dis- 
count $ 8.83, and the proceeds % 981.17. 

If the above note were made in Alabama or in some other 
state which allows days of grace, the date of maturity would 
be July 27 and the term of discount C4 da. 
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EXERCISES 

I. Find the bank discount and the proceeds of 
the following notes : 

1. For $ 3500, payable in 90 da., discounted 
at 6 %. 

2. For $ 5000, payable in 30 da., discounted 
at 9 %. 

3. For $150, payable in 60 da., discounted at 

^%. 

4. For $500, payable in 42 da., discounted at 

7%. 

5. For $ 640, payable in 33 da., discounted at 

5%. 

6. For $400, payable Dec. 31, discounted Nov. 
13 at 6%. 

7. For $1500, payable on March 15, 1912, 
discounted Jan. 28, 1912, at 8%. 

8. For $2150, payable on Jan. 3, discounted 
on Aug. 21 at 7^%. 

9. For $875, dated April 19, due Aug. 19, 
discounted on date drawn at 5%. 

10. Find the date of maturity, the term of dis- 
iki^ount, the bank discount, and the proceeds of a 
lote for $ 600, drawn June 18, payable in 120 
da., d^ounted on June 18 at 4|-%. 



r 
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Find the proceeds of the following notes : 

11. $ 300. drawn Jan. 15, 1913, payable in 60 
da., discounted on Feb. 1, 1913, at 4 %. 

12. $ ToO, drawn Oct. 24, payable in 3 mo., 
discounted on Oct. 24 at 6 ^f*. 

13. For $ 75, drawn July 5, payable in 2 mo , 
discounted on July 15 at 6 %. 

14. For $2800, drawn Dec. 31, 1912, payable 
in 2 mo.* discounted on Jan. 9, 1913, at 4^ %. 

15. For $ 2800, drawn Dec. 31, 1912, payable in 
0)0 da., discounted on Jan. 9, 1913, at 4^ %. 

16. For $ 2000, with interest at 5 %, for 60 da., 
discounted on date drawn at 5 %. 

• Hint. The amount of the note at maturity is the base 
on which bank discount is computed. 

17. For $ 375, with interest at 7 %, for 90 da., 
discounted on date drawn at 8 %. 

18. For $ 1250, with interest at 4^^ %, dated 
Aug. 10, payable in 30 da., discounted Aug. 15 
at 5 %• 

19. For $ 1800, with interest at 6 %, dated 
Sept. 12, payable in 3 mo., discounted Sept. 18 
at 6 %. 

Hint. Compute the "interest" for 3 mo., and the 
" discount " for the exact member of dcu/s in the term of dis- 
count. 
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20. For $ 10,000, with interest at 7 %, dated 
Jan. 4, 1912, payable in 6 mo., discounted Feb. 1, 
1912, at 5%. 

21. For $340.75, with interest at 5%, dated 
Nov. 1, 1913, payable in 4 mo., discounted Feb. 4 

at 7%. 

22. For $58,647.29, with interest at 3%, dated 
Nov. 30, 1913, payable in 3 mo., discounted at 4% 
on day made. 

23. For $200,000, with interest at 2| %, dated 
July 31, payable in 2 mo., discounted Aug. 30 at 

This note was made in Indiana, which allows 
3 da. of grace. 

To find the Face of a Note 

267. For what sum must I draw my note at 60 
da. to obtain $200 in cash, if the rate of discount 
is 6 % ? 

Process Explanation 

$ 1 — .01 = .99 = proceeds of $ 1. Since 99 ct. is the pro- 
$200-1- $.99 = 202.02 ceeds of a note for $ 1, 

$ 1 X 202.02 = $ 202.02. Arts, $ 200 is the proceeds of 

Solve problems 1-7, Art. 268, ^ °^^® ^^^ ^« ^^"^ ^^^- 
by use of the equation. ^^'^ ^^ ^^ ^^- ^^ contained 

times in $ 200, which is 

202.02 times. 

202.02 X $1 = $202.02. 
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MULTIPLES AND POWERS 

269. Compare these expressions : 

1. 3x5 = 15. 2. 5x5 = 25. 

3. 2x2x3x5 = 60. 4. 5x5x5=125. 

In the first expression, 15 is a multiple of 5, and 
of 3. In the second expression, 25 is a multiple of 
5. In the third expression, 60 is a multiple of 2, 
of 3, and of 5. In the fourth expression, 125 is a 
multiple of 5. 

A multiple of a number is the product obtained 
by multiplying that number by another number. 

15 is a multiple of 5 and 3 ; 30 is a multiple of 
6 and 5. 

270. In the second expression, 25 is obtained by 
.multiplying 5 by itself, or by taking 5 as a factor 
twice. In the fourth expression, 125 is obtained 
by multiplying 5 by itself twice, or by taking 5 as 
a factor three times. 

25 and 125 are called powers of 5. 

A power of a number is the product obtained by 
multiplying that number by itself a certain num- 
ber of times. 

271. Since 2 x 2 = 4, 4 is the second power of 2. 

2x2x2 = 8, 8 is the third power of 2. 

4 x 4 = 16, 16 is the second power of 4. 
4 x 4 X 4 = 64, 64 is the third power of 4. 
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Every number is considered to be the first 
power of itself; the exponent 1 is not written. 

276. To square a number is to raise it to the 
second power; 4 is the square of 2. 

To cube a number is to raise it to the third 
power; 8 is the cube of 2. 

EXERCISES 

277. 1. Square 2;" 3; 5; 8; 4; 10; 12 
2. Cube 2; 3; 5; 6; 4; 1; 7 





EXERCISES 




278. Raise each number to the power 


indicated 


by the exponent. 




1. 2^' = ? 


2» = ? 6. 5^ = ? 


5" = ? 


2. 2^ = ? 


2» = ? 7. 6^ = ? 


6» = ? 


3. 3^ = ? 


3» = ? 8. 7* = ? 


7" = ?- 


4. 3^=? 


3'^=? 9. 8* = ? 


8« = ? 


5. 4* = ? 


4" = ? 10. 9^ = ? 


9»=? 



EXERCISES 

279. Find values for : 

Second Third 



Number 


Power 


Power 




Number 


1. 9 


• 


9 

• 


6. 


30 


2. 12 


9 

• 


9 

• 


7. 


50 


3. 15 


? 


? 


8. 


10 


4. 20 


9 


? 

• 


9. 


100 


5. 25 


• 


9 

• 


10. 


1000 



Second 


Third 


Power 


Power 


? 


9 

• 


9 

• 


9 

• 


? 


9 

• 


9 


? 
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for payment ; or ho may keep it for a part of the 
time and then discount it at the bank ; or he may 
diacoimt it the very day that he receives it. 



A. — t.i..i, -1..., .., yM 



l A d i j l' tfirrj/^A, ^S yirrmjlrA!jAt^u<ii, 



si.uJlL 
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Let U3 suppose that the note is discounted on 
May 25, at 6 '?'«. 

TJie date of maturity is sixty days after May 25, 
whicK is July 24. 

The term of discount is 60 da. 

The bank discount is the simple interest on 
% 1000 for 60 da, at 6 %, or $ 10. 

Tlie proceeds is $ 1000 minus $ 10, or $ 990, 

Note. If the above note wera to read " Two montl 
after date " instead of " Sixty days after date," the date of 
maturity ivoidd be July 25, and the term of discount 61 
da. The term of discount is always computed as the 
exact number of days from discount till maturity. 

If the above note were discounted on June 1, the term, of 
discount would be 29 da. + 24 da., or 53 da., the bank dis- 
count $ 8.83, and tbe proceeds $ 981.17. 

If the above note were made in Alabama or in some other 
state which allows days of grace, the date of maturity would 
l>e July 27 and the term of discount Oi da. 
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TO FIND THE BANK DISCOUNT 



EXERCISES ■ 

266. Find the bank discount aud the proceeds of I 

the following notes : 7 

1. For $ 3500, payable in 90 da., discounted 
at 6 %. 

2. For $ 5000, payable in 30 da., discounted 
at 9 %. 

3. For $ 150, payable in 60 da., discounted at 

4. For $500, payable in 42 da,, discounted at 
7*. 

s. For $ 640, payable in 33 da., discounted at i 

6. For $400, payable Dec. 31, discounted Not; 
13 at 6 7''- ' 

7. For $1500, payable on March 15, 1012, 
discounted Jan. 28, 1912, at 8%. | 

8. For $2150, payable on Jan. 3, discounted 

on Aug. 21 at 7^%. 

9. For $875, dated April 10, due Aug. 19, 
discounted ou date drawn at 5 %. 

10. Find* the date of maturity, the term of dis- 
■Bt, the bank discount, and the proceeds of a 
for $600, drawn June 18, payable in 120 
, diftiountcd on June IS at i^%. 
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Find the proceeds of the following notea : 

u. $301). drawn Jan. 15. 1913, payable in 60 
da., discounted on Feb. 1, 1913, at 4 fc. 

12. $ T-jO, drawn Oct. 24, payable in 3 rao., 
discounted on Oct. 24 at 6 7". 

13. For $ 75, drawn July 5, payable in 2 mo , 
disconuted on July lo at 6 %. 

14. For S 2800, drawn Dec. 31, 1912, payable 
in 2 mo., discounted on Jan. 9, 1913, at 4^ %. 

15. For S 2800, drawn Dec. 31, 1912, payable in 
60 da., discounted on Jan. 9, 1913, at 4^ 7"- 

16. For $ 2000, with interest at 5 %, for 60 da., 
discounted on date drawn at 5 %. 

■ Hint. The amount of the note at maturity is the base 
on which bank discount is couiputeil. 

17. For $ 37-5, with interest at 7 7", for 00 da., 
discounted on date drawn at 8 '/b. 

18. For $ 1250, with interest at 4^ %, da.t«d 
Aug. 10, payable in 30 da., discounted Aug. 15 
at 5 ''/"■ 

19. For S 1800, with interest at 6 7p, dated 
Sept. 12, payable in 3 mo,, discounted Sept, 18 
at 6%. 



Hint. Compute the 
" diauount " for the exact n 



interest" for 3 mo., and the 
imbeT nf days In the term, of dis- 
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20. For 810,000, with iiitereafc at 7 7f , dated 
Jan. 4, 1912, payable in 6 mo., discuunted Feb. 1, 
1912, at hio. 

21. For 11340.75, with interest at ^%, dated 
Nov. 1, 1913, payable in 4 mo., discounted Feb, 4 

at7 5i. 

22. For $58,647,29, with interest at ^1o, dated 
Nov. 30, 1913j payable in .3 mo., discounted at 4 '^ 
on day made. 

23. Fur % 200,000. with interest at 2\ %, dated 
July 31, payable in 2 mo., discounted Aug. 30 at 
Si*. 

This note was made in Indiana, which allows 
3 da. of grace. 



To find the Face of a Note ■ 

267. For what sum m ust I draw my note at 60 
da. to obtain $200 in cash, if the rate of discount 
is 6 % ? 



Process 

S 1 - .01 = .99 = proeefids of $ 1, 

$200-5- $.99 = 202 02 

Six 202.02 = $ 202.02, Ans. 

Solve problems 1-7, Art. 268, 
by use of the equation. 



Explaiutioa 

Since 99 ct. is the pro- 
ceeds of a note for S 1, 
$ 200 la the proceeds of 
a note for as many dol- 
lars as 99 ct. is contaiaed 
times iu $ 200, which is 
202.02 times. 
202.02 X SI = $202.02. 
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Find the proceeds uf the following notes : 

11. $ 3U0, drawn Jan. 15, 1913, payable in 60 
da., discounted on Feb. 1, 1913, at 4 %. 

12. $ 750, drawn Oct. 24, payable in 3 mo., 
discounted on Oct. 24 at 6 %. j 

13. For % 75, drawn July 5, payable in 2 mo9 
discounted on July 15 at 6 ^. ' 

14. For $2800, -drawn Dec. 31, 1912, payable 
in 2 mo., discounted on Jan. 9, 1913, at 4^ "/o. 

15. For % 2800, drawn Dec. 31. 1912, payable in 
60 da., discounted on Jan. 9, 1913, at 41 %. 

16. For % 2000, with interest at 5 7", for 60 
discounted on date drawn sXh%, 



I 



. Hint. The amount of the note at maturity 
on which, bank discount is computed. 

17. For $ 375, with interest at 7 ir, for 90 da. 
discounted on date drawn at 8 %. 

IS. For % 1250, with interest at 4J- %, dated 
Aug. 10, payable in 30 da., discounted Aug. 15 
at 5 %. 

19. For $ 1800, with interest at 6 If,, dated 
Sept. 12, payable in 3 uio., discounted Sept. 18 
at 6 %. 

Hint. Compute the "interest" for .3 mo., and the 
" discount " for the eakici mwmfier o/'duys ''j' Me term of dis- 
count. 
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20. For $10,000, with intereat at 7 /<, dated 
Jau. 4, 1912, payable in 6 mo., discounted Feb. 1, 
1012, at 5'/.. 

21. For $340.75, with interest at 5fe, dated 
Nov. 1, 1013, payable in 4 mo., discounted Feb. 4 

;it 7 '/, . 

22. For S 58,047,29, with interest at S%, dated 
Nov. 30, 1!)13, payable in 3 mo., discounted at i% 
on day made. 

23. Fur $ 200,000. with interest at 2| %, dated 
Julv 31, payable in 2 mo., discounted Aug. 30 at 
5i'/.. 

Thi.s note was made in Indiana, which allows 
3 da. of grace. 

To find the Pace of a Note | 

267. For what sura must 1 draw my note at 60 
da. to obtain S200 in cash, if the rate of discount 

is 6 % ? 

Process Explanation 

S 1 — .01 = .99 = proceeds of 1 1. Since 99 ct. is the pro- 

» 200 -^ ».9i) = 202 02 ceeds of a note for $ 1, 

Six 202,02 ^ $ 202.02. Atm. $ 200 is the proceeds of 

Solve problems 1-7, Art, 268, ^ "°^^ ^<"' ^^ ""^"y ^°^' 

by use of the equation. lars as 99 ct. is contained 

times iu S 200, which is 

202.02 times. 

202.02 X SI = S 202.02. 
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BANK DISCOUNT 



EXERCISES 

268. 1. Fur how much must a note at 90 da. be 
diuwu so as to produce $ 1000 when discounted 
at 5 9'o ? 

a. I wish to borrow $ 500 from the bank on a 
30-da. note. For what sum must I draw the note, 
if tlie rate of discount ia 9 ^f; ? 

3. Find the face of a 60-da. note which will yield 
$ 250 when discounted at 7 fo. 

4. What was the face of the note at 90 da., on 
which I obtained $ 875 in cash, after it was dis- 
counted at 6 % ? 

5. What must be the face of a note dated 
June 28, and drawn at 2 mo., which will produce 
3 450 when discounted at 4J % ? 

6. Find the sum for which a note at 2 mo. must 
be drawn so as to produce % 10,000 when dis- 
counted at 8 %. 

7. 1 received $ 1486.07 aa proceeds of a note 
discounted for 64 da. at 5 %. What was the face 
of the note ? 

8. A merchant bought goods for $ 500 on tei 
4/10, n/90. In order to take advantage of the 
discount offered for payment within 10 da., he bor- 
rowed $ 500 from t!ie bank on his 90-da. note. 
For how much was the note drawn, the rate of 
discount being 6 ^ ? How much did he gain by 
paying his bill in this way ? 



face 
^rm^^l 
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MULTIPLES AND POWERS 

269. Compare these expressions : 
1. 3x5=15. 2. 5x5=25. 
3. 2x2x3x5 = 60. 4. 5x5x5=125. 

In the first expression, 15 is a multiple of 5, and j 
of 3. In the second expression, 25 is a multiple of 1 
5. In the third expression, 60 is a multiple of 2,4 
of 3, and o£ 5. In the fourth expression, 125 is a ( 
multiple of 5. 

A multiple of a number is the product obtained ' 
by multiplying that number by another number. 

15 is a multiple of 5 and 3 ; 30 is a multiple of < 
6 and 5. 

270. In the second expression, 25 is obtained by 
.multiplying 5 by itself, or by taking 5 as a factor 
twice. In the fourth expression, 125 is obtained 
by multiplying 5 by itself twice, or by taking 5 a 
a factor three times. 

25 and 125 are called powers of 5. 

A power of a number is the product obtained by 
multiplying that number by itself a certain num- 
ber of times. 

271. Since 2 x 2 = 4, 4 is tl^e second power of 2. 

2 x 2 X 2 = S. 8 is tlie third power of 2. 

4 X 4 = 1 G, 16 is the second power of 4. 
4 X 4 X 4 = 64, 64 is the third power of 4. 
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umber is called the 



The secoiui ptiwer of 
square of the niiuiber. 

The third power of a number is called the cul 
of the number. 

We also speak of the 4th ])ower, 10th po^vi 
etc. PowerR are named from the number uf tin 
a number is taken as a factor. 

272. Difference between Multiples snd Powers 



I 
1 



A Multiple is the 
product obtained by 
multiplying a number 
by any other number. 



Power is tlie name 
given to those products 
only that arise from the 
multiplication of a nnm- 
ber by itself, a certain 
number of times. 

273. The power to whicii a nmnber is to be 
raised \:< incHcated by a small figure called the 
exponent. 

(3)*= 3x3 = 9. The small 2 is the exponent. 
(2)'= 2 X 2 X 2 X 2 X 2, The small 5 is the ex- 
ponent. 

274. To raise a fraction to a given power, raise 
both the numerator and the denominator to 
given power. 

275. Any power of 1 is 1, because 1x1 any 
number of times always equals 1. 



any 
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Every number is considered to be the first 
►ower of itself; the exponent 1 is not written. 

276. To square a number is to raise it to the 
^cond power; 4 is the square of 2. 

To cube a number is to raise it to the third 
>ower; 8 is the cube of 2. 

EXERCISES 

277. 1. Square 2;' 3; 5; 8; 4; 10; 12 
2. Cube 2; 3; 5; 6; 4; 1; 7 

EXERCISES 

278. Raise each number to the power indicated 
by the exponent. 



1. 


2^ = ? 


2« = ? 


6. 


5^ = ? 


5" = ? 


2. 


2^ = ? 


2»=? 


7. 


6^ = ? 


6" = ? 


3. 


3^ = ? 


3« = ? 


8. 


7^ = ? 


7« = ? 


4. 


3^ = ? 


3'' = ? 


9. 


8^ = ? 


8» = ? 


5. 


4^ = ? 


4" = ? 


10. 


9* = ? 


9«=? 



EXERCISES 

279. Find values for : 





Number 


Second 
Power 


Third 
Power 




Number 


Second 
Power 


Thtrd 
Power 


1. 


9 


9 

• 


9 

• 


6. 


30 


? 


9 

• 


2. 


12 


9 

• 


• 


7. 


50 


9 

• 


9 

• 


3. 


15 


? 


? 


8. 


10 


? 

• 


9 

• 


4. 


20 


• 


9 

• 


9. 


100 


9 

• 


? 


5. 


25 




9 


10. 


1000 


9 

• 


9 

• 
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The second power of a number is called the 
square of the number. 

The third power of a number is called the cube 
of the number. 

We also speak of the 4th power, 10th power, 
etc. Powers are named from the number of times 
a number is taken as a factor. 

272. Difference between Multiples and Powers 

A Multiple is the Power is the name 
product obtained by given to those products 
multiplying a number only that arise from the 
by any other number. multiplication of a num- 
ber by itself, a certain 
number of times. 

273. The power to which a number is to be 
raised is indicated by a small figure called the 

exponent. 

(3)2 = 3 X 3 = 9. The small 2 is the exponent. 

(2)^= 2 X 2 X 2 X 2 X 2. The small 5 is the ex- 
ponent. 

274. To raise a fraction to a given power, raise 
both the numerator and the denominator to the 
given power. 

\2) 2 '^ 2 4- 

/3.\2__(3)f_ 9 

U/ ~ (4)2"" re- 

275. Any power of 1 is 1, because 1x1 any 
number of times always equals 1. 
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Every number is considered to be the first 
power of itself; the exponent 1 is not written. 

276. To square a number is to raise it to the 
second power; 4 is the square of 2. 

To cube a number is to raise it to the third 
power; 8 is the cube of 2. 

EXERCISES 

277. 1. Square 2;' 3; 5; 8; 4; 10; 12 
2. Cube 2;3;5;6;4; 1; 7 

EXERCISES 

278. Raise each number to the power indicated 
by the exponent. 



1. 


2^ = ? 


28 = ? 


6. 


5^=? 


5" = ? 


2. 


2^ = ? 


2»=? 


7. 


6^ = ? 


6» = ? 


3. 


3* = ? 


3* = ? 


8. 


7^ = ? 


7« = ? 


4. 


3*=? 


3^* = ? 


9. 


8^ = ? 


8' = ? 


5. 


4^ = ? 


4« = ? 


10. 


9^ = ? 


9' = ? 



EXERCISES 

279. Find values for : 





Number 


Second 
Power 


Third 
Power 




Number 


Second 
Power 


Third 
Power 


1. 


9 


9 

• 


9 

• 


6. 


30 


? 


9 

• 


2. 


12 


9 

• 


9 

• 


7. 


50 


9 

• 


9 

• 


3. 


15 


? 

• 


? 


8. 


10 


9 

• 


9 

• 


4. 


20 




? 

• 


9. 


100 


9 

• 


? 


5. 


25 


• 


9 

• 


10. 


1000 


9 

• 


9 

• 



? 
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EXERCISES 

280. Raise the following fractions to the powerr - 
indicated by the exponents : 

3. ihY =? a)' =? "• (f)' =? (f)' = 

6. ay =? (I)' =? 16. i^y =? c^)' =? 

7. (§)* =? (I)' =? 17. i^y =? (A-)' =? 

8. (1)^ =? (f)3 =? 18. (xk)» = ? (r^)' = ? 

9. (1)4 =? (1)6 =? 19. (^)2 =? (^^)3 =? 

1. (1)^ = ? (F = ? 20. (^y = ? (^)3 = 

EXERCISES 

281. Raise the following to the powers indicated 

1. (.5)2 =? (Jif =? 6. (1.5)2 = ? (1.5)3=? 

2. (.05)2 = ? (.05)3 = ? 7. (2.5)2 = ? (2.5)3=? 

3. (.10)2 = ? (.10)3 = ? 8. (.03)2 = ? (.03)3=? 

4. (.25)2 = ? (.25)3 = ? 9. (1.1)2=9 (1.1)3 = ? 

5. (.01)2 = ? (.01)3=? 10. (7.5)2=? (7.5)J=? 

EXERCISES 

282. Raise the following to the powers indicated 

1. (1.1)-' = ? (tr =? 6. (liV)' = ? (W-? 

2. (2.1)2=? (2iy'=? 7. {2iy- =? (2^)' -? 

3. (I >)■-■=? (itr=? 8. mr =? mr -" 

4. (L',y'=? (i?,r=? 9- (3.Vf =? (3^)' * 

a. (2i)-' = ? (2ir=? 10. (2})-^ =? (21)* - 
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FACTORS Airo ROOTS J 

283. Compare these expressions : I 

1. 15 = 3x5. 2. 25-5x5. 

3. 60=2x2x3x5. 4. 125=5x5x5. 

In the first expression, 3 and 5 are factors of 15. 

In tlie second expression, 5 is a factor of 25. 

In the third expression, 2, 3, and 5 are factors 
of 60. In the fourth expression, 5 is a factor of 125. 

A factor of a number is one of the whole nmn- 
J)ers which, when multiplied hy another number, 
produces that number. 3 is a factor of 15, becaiiae 
3 multiplied by 5= 15. 

Every exact divisor of a number is a factor of 
that number. The quotient obtained by dividing 
a number by one factor is the otlier factor ; 2 is a 
factor of 18; 18-!-2 = 9; 9 is the second factor 
bf 18. (See also p. 49.) 

!84. In the second expression, the two factors of 
are equal. In the fourth expression, the three 
factors of 125 are equal. 

Therefore, 5 is said to be a root of 25, and 5 is a 
root of 125. 

A root of a number is one of the equal factors 
which, when multiplied together, produce the 
bumber. 

Ba Since 2x2 = 4, 2 is called the square root 
of 4. 

2x2x2=8, 2 ia called the cube root of S. 



2U> 
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Till? square root of a number is one uf the two 
equal factors of the numtjer. 

The cube root uf a number is one of the three 
equal factors uf the number. 

We ulrtu speak of the fourth root of a number; 
tlie lit'tli i-oot, etc. Ruota are named from the nura- 
lier of equal factors necessary to produce the 
number. 

2x2x2x2x2 = 32; therefore, 2 is the ? root 
.of 32. 

DifFerence between Factors and Roots 

286, A factor is any one of the wliole numbers 
which, when multiplied, produce a number. 

A root of a number is one of the equal factors of 
a number. 

The root which is to be taken is indicated by a- 
root sign or radical sign, v' , and a small figures 
called the index of the root. 

V8 means that the cube root of 8 is to be taken ; 
3 is the index of the root. 

V32 means that the fifth root o£ 32 is to be 
taken ; 5 is the index of the root. 

When the square root is to be taken, the index 2 
is usually omitted ; V4 means the square root of 4. 

287. Any root of 1 is 1, because 1 multiplied by 
itself any number of times always equals 1. 

Every number is considered to be the firstTOotof 

itself. 
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Proof. To prove the work, raise the root 
to the required power; if the original number is 
obtained, the answer is correct. 

EXERCISES 

289. Find the roots indicated. (Prove thos(; 
marked*.) 

1. V9 6. VT6 11. ^^8 

2. VlOO *7. V36 12. V/T25 
*3. V25 8. V6i 13. VU 

4. V49 9. ^27 14. Vi 

5. V8T *ia </U 15. Vvm 

EXERCISES 

290. Find the roots indicated. (Prove those 
marked *.) 

1. </256 

Process 
Factoring, -i/256= \/4 x 4 x 4 x 4 = 4. Ans. 

2. V625 6. </Sl 10. "v/IOvOOO 

3. </Mb *7. Vioo u. -\/7¥d 

4. <^T296 8. y/Vm *i2. </5U 
*5. </24Z *9. V10,000 13. V3725 

EXERCISES 

1. VM=? 4- >/lij? 7. ^^=? 
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MENSURATION 
LINES AND ANGLES 



^ 

i 



291. An angle is the difierence of direction of 

two liut;8 tliat proceed from the same point. 
Tbe point A is called the vertex of the angle,. 



t 



292. Tlie angles in Fisj;. 2 are called right angles. 
Right angles are sunietiines called square comers. 
Tlie lines AB and CD are said to be perpen- 
dicular to each other. 

PLANE SURFACES: RECTANGLES ^| 

293. A rectangle is a plane figure bounded h^^ 
four straight lines and having four right angles. 

AB (or CD) is the base 

of the rectangle. 

AD (or BC) is the altitude 

" Fio. :!. " of tlie rectangle. 

294. The area of a rectangle is the surface in- 
closed by the four sides of the rectangle. 



J 
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The nnit of measurement of small surfaces or areas is the 
inch square. An inch square is a square each side of which 
is 1 in. loug. The aui'face or area of an inch square is 1 sq. in. 
Larger areas or surfaces are measured in square feet or. 
square yards, etc. 

295. Ki'LE. The area of a rectangle equals the 
product of the base by the altitude, expressed in like units. 

EguATiON AND FouMCLA. Area Rectangle = bx fl. 

To find the Area of a Square 

296. A square is a reetaiigit- 
in which the four sides are 
equal. 




297. Equation and For- 
mula. 

Area Square = b x b = b^- 

Note. l,'' = b xb. The small 2 is called an exponent, J 
It means that b is multiplied by itself, or that b is taka 
twice aa a factor ; e.g. 5° = 5 x 5 = 25. 

PARALLELOGRAMS 

298. Tho figure ABCD is a parallelograin be- 
cause the lines AB and CD are parallel (they 1 

g never meet) and the lines j 

/A C and BD are parallel. 
^B is the base, and EF j 
is the altitude of the 
■" F " parallelogram. 

Paiallelogram. AB and CD are parallel- AC and BD 
are parallel. EF is the altitude. 



i 



220 



MENSITUTION 



299. KrLK. The area of a parallelogram equals the 
product of the base by the altitude, expressed in like 
units. 

E(/uATtos AND Formula, 



Area Parallelogram = b x a. 



300, These 3 figures are triangles. 

A triangle is a plane figure bounded by 3 straight 
I inew- 

AB is tlie base of the triangle ; CD is the 
altitude or height of the triangles in Figs, 1 
and 3. 



% 




Y ig. 2 representa a right triangle ; it contains 
a right angle at ^ ; in Fig. 2, CA is the altitude 
or height. 

The altitude is always perpendicular to the base 

(or to the base prolonged). 

301. UiiLB. The area of a triangle equals one half 
of the product of the base by the altitude, expressed 
in like units. 
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Equation and Fokmlla. 

Area Triangle = \bx a.oi — ^. 

EXERCISES 

302. Find the area of the following rectangles:' 

Lsugtb will III Length Width 

1. 5 ft. 3 ft. 4. lOi yd. 3^ ft. 

2. 31ft. 2^ ft. 5. 6 ft. 9 in. 

3. 9 ft. 6 in. 2 ft. 4 in. 6. 12.7 ft. 3.5 yd. J 
Of each of the following parallelograms : 

7. 22.7 ft. 16.5 ft." 9. 300 ft. 6 ft. 2 in. 

8. 12 ft. 9 in. 5 ft. 4 in. lo. 500 ft. 9.3 yd. 

PROBLEMS 

303. 1. The width of a rectangle is 40 ft. ; the 
length is 2^ times the width. Find the area. 

2. The base of a rectangle ia 50 ft. ; the altitude 
is 9^ ft. Find the area. 

3. The base of one rectangle is 50 ft. ; the alti- 
tude is 9^ ft. ; the base and altitude of another 
rectangle are twice an great as the ba.«e;iri(l altitude 
of the first rectangle. Find the are;i of the second 
rectangle. The area of the second rectangle is how 
many times the area of the first rectangle '.' 

4. The area of a rectangle ia 750 sq. yd. ; the 
base is 50 yd- Find the altitude, 

5. The area of a rectangle is 400 sq. ft. The 
base ia 4 times the altitude. Find the base and 
the altitude. 
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EXERCISES 

304. Fiuil the area of each of the following 

triangles : 

Kue Altltuile Boh AlUtiide 

1. 10 in. 6 in. 4. 30 ft. 6 in. 5 ft. 2 in. 

2. U yd. 21 ft. 5. 35.6 ft. 4.5 in. _ 

3. 20 ft. 4 in. 6. 52.7 ft. 3.4 in. ■ 

PROBLEMS 

305. 1. The base of a triangle is 20 ft. ; the 
altitude is ^ the base. Find the area. 

2. The base of a triangle is 18 in. ; the altitude 
is 3J times the base. Find the area. 

3. Find the area of a tri;mgle if the base equals 
11.5 ft. and the altitude is twice as great as the base. 

4. The area of a triangle equals 400 sq. ft. The 
base is ID ft. Find the altitude. 

5. The area of a triangle is 225 sq. ft. The 
base is twice as long as the altitude. Find the 
dimensions of the triangle. 

THE CIRCLE 

306. The shaded surface ABCD is a circle. 
The curved line ABCD is the circumference of 

the circle. 

The point is the center of the circle. The 
line OA is the radius of the circle. The line AC 
is the diameter of tlie circle. The diameter is 
twice as long as the radius. 
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307. A circle is a plane surface, bounded by a 
curved line, every point of which is equally distant 
from a point within, called the center. 





To find the Relation between the Circumference and the Diameter 
of a Circle 

306. Draw on cardboard a circle having a radius 
of 3^ inches; then cut out the circle ; place a string 
carefully along the circumference. Measure the 
length of the string; it is 11 inches. Draw other 
circles with different diameters. Make a table 
showing the lengths of the diameters and circum- 
ferences as follows: 





DlAMBTtB 


C1KCU1IF.R1B0S 




1. 

2. 

etc 


etc. 


11 in. 
etc. 


? 
etc. 



It will be found that in each circle the circum- 
ference is about 3| times as long as the diameter. 
If we measured the length of the circumference 



MENSURATION 

more accuraUily, it wniild be futiiid that the cir- 
cumference ia 3,1416 times tlie diameter. 

309. Hulk. The Circumference of a circle equals 
times the diameter. 

FOKMULA. C = 3j X d, 

or, more accurately, C = 3.1416 x d. 

The Greek letter ir (pi) is used to denote Z\, or 
3.141(i. r is used to denote the radius of the 

310. Therefore, C = ir x d, 
or C = 2xTrxr 
(because the diameter equals twice the radius). 

To find the Area of a Circle 

311. Draw a circle having a 
radius of Zh in. Divide it into 16 
portions (called sectors) as shown 
in Fig. 1. 

Cut out the sectors and arrange 
them as in Figs. 2 or 3. 

The sectors form a figure that 
is almost a parallel ugram. The base AB is nearly 
^ the circumference ; the heiglit of the figure is 



\- or 




nearly equal to the radius of the circle. If th 
circle be divided into an infinitely large number ( 
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sectors, the figure ABC'D tends to become a pav- 
aUelogram, having a base equal to ^ the circum- 
ference and an altitude equal to the radius. 



I 



Area of parallelogram = base x altitude. 

Area of circle = \ (circumference x radius), 
or ^(2 X IT X r X /') = 

The area of a circle equals ^ of the product of 
the circumference by the radius. 

312. A second rule is obtained from the first as 
follows : 

Substitute 2 x tt x /■ for circumference (see Art. 
310), and the formula becomes 

Area of Circle =x2xirxrxr, h 

A 

Area of Circle = ir x r=. I 

Rule. The area of a circle equals 3.1416 * times the 
square of the radius. 

EXERCISES 

313. Find the area of a circle whose diameter is : 

1. 6 ft. 3. 3 m. 5. 1 ft. 2 in. 

2. 2^ in. 4. 15 cm, 6, 2.8 ft. 

% aufficieiii.ly 




J 
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Find the circumference of a circle whose radius is: 

7. 3 in. 9. 4| in. ii. 70 cm. 

8. 3 J ft. 10. 5 m. 12. 4 ft. 2 in. 

Find the area of a circle whose radius is : 

13. 22 in. 15. 24.7 ft. 17. 19.3 yd. 

14. 2 m. 16. 28^ ft. 18. 3^ m. 

PROBLEMS 

314. 1. A circular plot of ground is 28 ft. in 
diameter. Find its value at $ 3 per sq. ft. 

2. The diameter of the inner rim of a wheel is 
30 in. How long is the rim ? 

3. What is the length of the circumference of a 
circle described by a compass whose points are 
12 in. apart? 

4. The distance around a circular plot of ground 
is 440 ft. What is the greatest distance across the 
plot? 

5. (a) The diameter of a wheel of a bicycle is 
26 in. How far does the wheel go in making one 
revolution ? 

(&) How many revolutions are necessary to go 
imi.? 

6. A circular track has a diameter of 350 ft. A 
boy rides around the track 3 times. How far has 
he traveled ? 
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7. How many times must the boy ride around 
the track mentioned in No. 6, to travel 1 mi. ? 

8. One circle has a radius of 9 inches. A 
second circle has a radius twice as great. How 
much greater is the area of the second circle than 
the area of the first circle ? 

9. How much greater is the circumference of 
the second circle mentioned in No. 8 than the cir- 
cumference of the first circle ? 

10. How many square feet of sheet iron are re- 
quired to make a cover for the top of a circular 
tank that is 6 ft. in diameter ? 

11. How long are the spokes of a wheel that has 
an inner circumference of 56 in. ? 

12. How long are the spokes of a wheel the 
inner circumference of which is twice as great as 
the circimiference given in No. 11 ? 




I 
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315. Carpet is sold in strips, usually | yd. wide. 
Ill ascertaining the cost of carpet, it is necessary 
to know : 

First : Whether the carpet is to be laid along the 
length or along the width of the room, because the 
number of strips may vary according to the way 
the carpet is laid. 

Second : The total number of yards ; this is 
found by multiplying the number of yards in each 
strip by the number of strips. 

An additional strip may liave to be purchased 
when the dimensions of a floor are not exact mul- 
tiples of the width of a strip. For example, if a 
room is IS ft. wide, S strips of carpet, | yd.^ wide, 
are sufficient; but if the room is I'J ft. wide, the 
number of strips needed ia 8^; therefore,!) strips 
must be purchased. 

Some carpet may be wasted in matching patterns. 
The purchaser must pay for portions of a strip not 
used and for pieces wasted in matching. 

Carpet is sold only in yards, half yards, quarter 
yards, and eighth yards. 
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To find the Number of Yards and the Cost of Carpet 
316. 1. How many yards of 
carpet, ^ yd. wide, are requii'ed 
for a floor, IS ft. long, and 15 ft. « 
wide, if the carpet ia laid aloug 2 
the lengtli of the room V 




Kumber of strips = 5-;-| = 5x| = G^. 

Therefore, 7 strips must be purchased. 

Total amount of carpet = 7 x G yd. = 42 yd. Ana. 

2. How many yards would be needed if the ear- I 
pet were laid along the width of the room V 



Number of strips = C -=- | = 8 {no remainder). 
Total amount of carpet = 8x5 yd. = 40 yd. Ans. 
Therefore, 2 yd. leas would be needed. 

a. How many yards of carpet f yd. wide are ] 
required for a floor, 18 ft. long and 21 ft. wide, if "j 
the carfjet is laid along the length of the room ? ' 
Allow for a loss of 6 in. for matching. 



Number of strips = 6 -i- J ^ 8. 

Each atrip ia 7 yd. + 3 in. loug* = 7^ yd. 

Total amount of carpet = 8 x 7^j = 56|, or 66f yd. Ans, 1 



• NoTB. Allowance i 
strip ; but ibeiv Ik iiu loss 



made here tnr ]ns 



nintching oa eack.J 
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PRACTICAL APPLICATIONS 



PROBLEMS 



317. Find the cost of carpet for each of the fol- 
lowing. Pupils are to decide whether the carpet 
should be laid along the length or the width of 
the room. 





Dimensions 


OF Floor 


Length 


Width 


1. 


18 ft. 


21ft. 


2. 


15 ft. 


18 ft. 


3. 


21ft. 


27 ft. 


4. 


30 ft. 


30 ft. 


5. 


27 ft. 


24 ft. 


6 


100 ft. 


9 ft. 


7. 


60 ft. 


9 ft. 



Width of 
Carpet 



lyd 

fyd 
fyd 
I yd 
I yd 
I yd 

I yd 



1^88 PER Strip in 
Matcoino 



3 in. 



6 in. 



C6bt per 
Yard 



$1.25 
$1.25 

$2.25 
$2.75 
$3.00 
$1.50 
$1.75 



8. How much is saved by covering a floor which 
is 24 ft.' by 27 ft. with oilcloth at 50 ct. per square 
yard rather than with carpet f yd. wide at $1.50 
per yard ? 

PAPERING 

318. Wall paper is sold in rolls 18 in. wide; 
a single roll usually contains 8 yd., a double roll 
16 yd. 

An entire roll must be paid for, if any portion 
of it is used. 
. Since wall paper is 18 in. wide (^ yd. wide), the 
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number of strips equals twice the perimeter of the! 

floor of the room expressed in yards. I 

Allowance may be made for doors, windowsj 

borders, bases, loss in matching, etc. I 

To find the Cost of Papering a Soom H 

319. 1. A room is 18 ft. long, 15 ft. wide, 15. Hm 

high. How many double rolls of paper 18 infl 

wide are required ? (Make no allowance for doora J 

windows, etc.) I 

Process ■ 

PeTiiiieteroffloor = (2 x 18ft.) + (2 X 15ft.) =G6ft.=22yd,,l 
Number of strips = 2 x 22 = 44. I 

A double roll is 48 ft. loug. I 

Number of strips from a double roll =48 -:- 15 =3J^. I 

Number of double rolls — 44 -^ 3 J = 13|, or 14 rolls. Ans. I 

2. How many double rolls of paper are required'! 
for the walls of a room 21 ft. long, 18 ft. wide^ 
15 ft. high, allowing for a door 3^ ft. wide, 2 win-^ 
dowB, each 3^ ft. wide, a border 1 ft. wide, and a 
base 1 ft. high ? 

Process 
Perimeter of floor = (2 x 21 ft.) + (2 x 18 ft.) = 78 ft. 
Allowance, doors and windows lOj^ ft. 

Remainder 67^ ft., 

or 22i yd. 
Number of strips = 3 x 22-J = 4S. 
15 ft. — 1 ft. - 1 ft. = 13 ft. = length of each strip. 
Number of strips from a double roll = 48-;- 13 = 3^%. 
Number cf double rolls = 45 -;- 3^ = 12^^ = 13 double rolls- 

Ans. 

(Or 12 double roll.i and 1 single roll if this paper can be 

bought in single rolls.) 



I 
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PRACTICAL APPLICATIONS 



PROBLEMS 
320. Find the cost of papering tlie walls of each 
of the foHowing: 

1. A room 24 ft. long, 18 ft. wide, 15 ft. high. 
Alluw fur a base 1 ft. Uigli, and a horder I ft. wide, 
Use double rolls at $ 1 per roll. 

2. Use the dimensions in problem 1. Alluw for 
the same base and border, and also for 2 dooi-s, 
each 3J ft. wide, and 2 windows, each 3^ ft. wide. 
Use double rolls at $ 1.25 per roll. 

3. Use the dimensions in problem 1, .Allow for 
a base 1 ft. high ; the paper is to be laid 8 ft. high. 
Make no other allowancea. Use double rolls at 
S 1.50 per roll. 

4. A hall 60 ft. long, 8 ft. wide, 20 ft. high. 
The double doors at the front of the hall extend 
along the entire width from the floor to the ceiling. 
Allow also for a border 1 ft. wide. Use double 
rulls at $ 1 50 per roll. 

5. A bathroom 12 ft. long, 8 ft. wide, and 15 ft. 
high. The door at the front of the room extends 
along half the width ; a window at the other end 
is half the width of the room. The door and 
window extend from the floor to the ceiling. 
The lower half of the room is tiled ; the upper 
half is to be papered. Use single roUs at 90 ct. 
a roll. 




PLASTERING AND PAINTING 

PLASTERING AMD PAINTING 

321. Tlie cost of plasteriug ;md painting is based i 

on the cost of a square yard. Allowances are. I 

sometimes made for doors, windows, etc., but there! 

is no uniform custom. 

To find the Cost of Plastering and Painting 
PROBLEMS 

1. Find the cost of plastering the walls and 
ceiling of a room 24 ft. long, 18 ft. wide, 15 ft. 
Iiigh. Allow for a baseboard 1 ft. high. Cost, 
$ 1.25 per square yard. 

2. Find the cost of painting the walls of the 
room, iuchiding the baseboard, at 22 ct. per square 
yard. 

3. Find the coat of kalsomining the ceiling of 
the room at llf per square yard. 

4. The walls and ceihng of a room are 201 (jy 
18 by 16^ ft. Allow for a door 3^ ft. wideband 
16^ ft. high and two windows, each 3^ ft. wide and J 
161 ft. high. Find the coat of plastering at $ 1.25 J 
per square yard. 

5. Find the cost of plastering both sides andl 
the ceiling of a hall 60 ft. long, 8 ft. wide, andl 
22 ft. high, at $ 1.10 per square yard. (Doors at 
both ends extend all the way across the wiilth of 
the hall from the floor to the ceiling.) 



I 
I 

I 
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6. Tlie walla and ceiling of a bathroom aS 
12 ft. long, 8 ft. wide, and 15 ft. high. Allow for a 
duor at oae end, and a window at the other, each 
extending halfway across the width from the floor 
to the ceiUng. The lower half of the room is tiled. 
Find the cost of plastering the ceiling and the 
upper half of the walls, at $ 1.15 per square yard. 

7. Find the coat of varnishing both sides of the 
door in No. 4, at 85 ct. per square yard. 

a. Find the cost of painting the walls of the 
hall in No. 5, at 22 ct. per square yard, and 
of varnishing both sides of the doors, at 85 ct. per 
square yard, 

9. Find the ci-st of pafjeriug the ceiling of the 
room in No. 6, with single rolls J yd. wide, at 
75 ct. per roll. 

10. Find the cost of tiling the lower half of the 
walls in a bathroom 12 ft. long, 8 ft. wide, and 
16 ft. high, allowing for a door 4 ft. by 16 ft., and 
a window 4 ft. by 16 ft., at 60 ct. per square foot. 



LUMBER MEASURE OR BOARD MEASURE 

322. The unit of measurement of lumber ia 
board foot ; it is the amount of lumber in a board 
1 ft. long, 1 ft. wide, and 1 in, thick. 

A board 18 ft. long, 1 ft. wide, 1 in. thick contains 
18 board feet ; a board 12 feet long, 1 ft. wide, 2^ in. 
thick contains 30 board feet (12 x 1 x 2|- = 30), 



ffi^ 
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323. To find the number of board feet: 
Hl'le. Find the product of the length in feet, the 

width in feet, and the thickness in inches ; the result is 
the number of board feet. 

Ill writing, the sign ' is used for feet, and " for inches. ' 
hi tiiiding the number of board feet, the width is reckoned • 
to the nearest half inch ; a board 8}- in. wide is reckoned 8 J 
in. wide, a board 8^ in. wide is reckoned 8^ in. wide. 1 

EXERCISES I 

324. Find the number of board feet m : I 

1. A board 1" thick, 9" wide, 13' long. I 

2. A board 1" thick, 1Q\" wide, 8' long. I 

3. A board 2" thick, 14" wide, 10' long. I 

4. A board 1^" thick, Sy wide, 15' long. I 
s. A board 2^" thick, 111" wide, 12^' long. I 

6. 60 pieces, each 1" x 8" x 13'. I 

7. 50 pieces, each IJ" x 9|-" x 12'. 1 

8. 60 pieces, each 2" x 7^" x 14'. I 

9. 35 pieces, each 3" x 101" x 15'_ ■ 
10. 90 pieces, each ^" x 9J" x 15'. 1 
n. 70 pieces, each 1" x 15f" x 19|'. I 

12. 75 pieces, each ly x lOf " x 141'. ■ 

13. 120 pieces, each l-i" x 12^" x 10'. 1 



1 
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PRACTU'AI, APPLICATIONS 



Find till! Cdst of: 

14. 1*20 pieCL'S, eacii U" thick, Hi" wide, t] 
long, at 7 ct. per ft. 

15. 9(1 pieces, each 2^" x 9^" x 14^'. 
per ft. 

16. 325 piecea, each l"x 14:^"x 17', at 14i t 
per ft. 

17. 250 pieces, each 1|" x 13|" x 19i', at Si c 
per ft. 

ROOFING AND FLOORING 

325. The cost of roofing and flooring is usually 
based on the cost of a square 10 ft. long, or lOO 
sq. ft. 

Shingles are usually 16 in. or 18 in. long, and 
4 in. wide. Tliey are laid 4 in. or 44 in. '-to th^ 
weather," each shingle covering about 18 sq. in. c 
roof. 

Therefore, about 800 shingles are required to" 
cover a square (100 ft.), but in order to allow for 
waste, etc., from 900 to 1000 shingles are allowed 
for each 100 sq. ft, of roof surface. 

Shingles are sold in bundles containing 25fl 
Dealers do not sell less than a bundle. 

In laying floors, the " tongue " of one board fits 
into the "groove" of the next board. There ia, 
therefore, a loss in the surface covered by 
board. There is always some waste in cutting a 
fittiut' lumber. 
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EOOFING AND I'l.OORING 



To find the Cost of Roofing and Flooriag 

PROBLEMS 



I 326. 1. Find the cost of la^'ing the floor of 
room 20 ft. long and 18 ft. wide, at $3.50 
thousand square feet. 

2. How many bundles of shingles are needed 
to cover a gable roof 30 ft. long and 20 ft, wide, 

allowing 1000 ehingles.to the square? 

3. Find the cost of the shingles for No. 2 at: 
$3.85 per thousand. 

4. Find the cost of flooring a room 24 ft. by 
20 ft., at $3.20 per thousand .square feet, allowing 
for a loss in cutting and overlapping ^ of the floor 
area. 

5. Find the cost of shingling a gable roof 30 ft. 
by 20 ft. with slate shingles, at $12.50 per square. 

6. The flat roof of a barn is 60 ft. by 35 ft. 
How many bundles of shingles must be purchased 
til cover the roof, allowing 900 shingles to the 
square ? 

7. ilow much will the shingles cost at $4 per M ? 
B. How long will it take a man to lay the; 

shingles, if he can lay 2000 shingles a .day ? 

9. Find the cost of laying a wooden floor andj 
wooden ceiling of a room 24 ft. long and 22 ft 
wide at $4 per thousand square feet. 



I 
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10. A hall is 100 ft. long and S ft. 
tlio (!()Ht of laying; a floor at $2.90 per thoaaaiMi 
M<)uan5 f<U!t, allowing for a loss of ^ of th& fiocr 
ansa for wante. 

11. How many square feet are covered by a 
board 22 ft. long and 10 in. wide? 

la. If a hoard IS ft. long and 9 in. wide and 3 
in. thi(!k in cut into boards 1 in. in thickness, how 
many nfjtiaru focit do they cover? 

13. How many board feet in 570 cu. ft. ? 

14. Ilow many foot of wood will be required for 
a fonco I mi. long, o boards high, each board being 
1 in. wido and 1 in. thick? 

10. A banquet hall GO ft. long and 35 ft. 8 in. 
wid(J \H to bo (jovered with maple flooring costing 
$'M\ j)or 1000 ft. A nmn getting $5 per day can 
lay 200 mj, ft. Find the cost of flooring the hall. 

10. An apartujont of 5 rooms is to be covered 
with yollow pine flooring costing $20 per 1000 ft. 
Thii dinuuisiouH of the rooms are : 

8 ft. 10 in. X 7 ft. 6 in. 
7 ft. 10 in. X 7 ft. 
12 ft. X 10 ft. 9 in. 
G ft. G in. X 5 ft. 6 in. 
G ft. 10 in. X 5 ft. 4 in. 

Find the total cost of the lumber. 
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17. How many board feet of lumber are in a pile 
8 ft. high, 9 ft. wide, and 20 ft. long ? Find the 
value of the lumber at $ 15 per 1000 ft. 

18. How many feet, board measure, in 22 boards, 
each board being 19 ft. long, 10 in. wide, and 1 in. 
thick ? 

19. How many board feet in 32 joists, each joist 
being 20 ft. long and 5 in. square ? 

20. How many feet of lumber will be required 
for a box 8 ft. high, 4 ft. square ? 

SOLIQS 

For Reading and Discussion 

328. Anything that occupies space is a solid ; e.g. 
a baseball, a book, a pencil, etc. Solids have three 
dimensions, namely, length, breadth, and thickness ; 




Fig. 1. 



surfaces have only two dimensions, length and 
breadth ; lines have only one dimension, length. 

Fig. 1 is not a solid, but it represents a solid. 

The lines AB, BC^ AU, etc., represent the 
edges of a solid. 

The surfaces AEFB, BCMF, CMHG, and 
GEE A are the lateral faces of the solid. 



240 



PRACTICAL APPLICATIONS 



329. A rectangular solid is a solid having 6 rec- 
tangular faces or surfaces. Pig. 1 represents a 
rectangular solid. The lower and upper faces 
{ABCG and EFMH) are called the lower and 
upper bases of the solid. 

330. A prism is a solid whose lateral faces are 
parallelograms, and whose upper and lower bases 
are equal and parallel to each other. 



/ 




/ 








/ 
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Rectangular Prism 



Triangular Prism 



Prisms are named from the shape of their bases — as tri- 
angular prisms, rectangular pviams, square prisms, hexagonal 
prisms, etc. , 

331. By the lateral surface of a' 
prism is meant the total surface of all 
the faces except the upper and lower 
liases. 




332. A circular cylinder is a solid 
bounded by a uniformly curved surface 
and having circles parallel to each 
other for its upper and lower bases. 
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333. The lateral surface of a cylinder is the 
curved surface. 

334. The total surface of a prism or a cylinder 
consists of the lateral surface plus the upper and 
lower bases. 



SURFACES OF SOLIDS 
To find the Area of the Lateral Surface of a Prism 



A rectangular solid is 4 ft. long, 2 ft. wide, 
and 3 ft. high. Find the lateral surface. 

Process 

The lateral surface consists of the areas of 4 rectangles. 
Area of one rectangle, 4 ft. by 3 ft. = 12 sq. ft. 
Area of one rectangle, 4 ft. by 3 ft. = 12 s^. ft. 
Area of one rectangle, 2 ft. by 3 f t. = 6 sq. ft. 
Area of one rectangle, 2 ft. by 3 ft. = 6 sq. ft. 

Lateral surface = 36 sq. ft. Arts. 




A shorter method is to find the perimeter of the 
base (12 ft.) and multiply it by the height. The 
result, expressed in square units of the same de- 
nominations as the dimensions, is the lateral surface. 
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336. Hui.K. The area of the coovex surface td * 
prism equals the perimeter of the base multqilied hy ttw 
altitude, ezinvssed in like units. 

To find th« Ar«a of the Convex Sorface of m 
Circular CrUndcr 

1. A cylinder is 6 ft. high; the 
liiimctur uf tbe base is 2 ft. Find the 
convex surface. 

Wrap a piece of paper around the cylinder 
(o that it will equal the oonrex surface ; then 
' luy thi> paper as shown in Fig. 2. The paper 
will liitvti the shape of a i-ectangle. The area 
of the reotaiiKte, whicli is equal to the convex surface of the 
vyliiiilftr, is fmuiil hy multiplying the length (the circnm- 
(tii'eilou (if the Iwan) hy the altitude (the altitude of the 
iiy Under). 




Convex Surface of Circular Cylinders=3.1416x 
2x0 = 37.5992 (sq, ft.). 

337. KuLK. Tbe area of the convex surface of a 
circular cylinder equals the circumference of the base 
multiplied by the altitude, expressed in like units. 

Formula C5=2 7rx2xA. 



SURFACES OF SOLIDS , 243 

EXERCISES 

Find the area of the lateral surface of the 
following rectangular prisms : 

Base Altitade 

1. 3 ft. by 6 ft. 5 ft. 

2. 2 ft. by 3 ft. 4 ft. 

3. 2^ m. by S^ m. 2^ ra. 

4. 9 dm. by 10 dm. 2 dm. 

Find the area of the lateral surface of the follow- 
ing prisms : 

5. Triangular prism; perimeter of base, 18 ft.; 
altitude, 3 ft. 

6. Hexagonal prism; perimeter of base, 12 ft.; 
altitude, 3 ft. 

Find the area of the lateral surface of the follow- 
ing circular cylinders : 

7. Circumference of base, 21 in.; altitude, 6 in. 

8. Diameter of base, 2 ft. ; altitude, 1 ft. 

9. Find the total surface of the circular cylinders 
in exercises 7 and 8. 

PROBLEMS 

339. 1. How much sheet iron is necessary to 
line the sides of a refrigerator 18 ft. long, 12 ft. 
wide, and 8 ft. high, adding 10 % for waste ? 

2. Find the total surface of a cube 15 in. long. 
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10. A hall is 100 ft. long and 8 ft. wide. Find 
the cost of laying a floor at $2.90 per thousand 
square feet, allowing for a loss of ^ of the floor 
area for waste. 

11. How many square feet are covered by a 
board 22 ft. long and 10 in. wide ? 

12. If a board 18 ft. long and 9 in. wide and 3 
in. thick is cut into boards 1 in. in thickness, how 
many square feet do they cover ? 

13. How many board feet in 570 cu. ft. ? 

14. How many feet of wood will be required for 
a fence 1 mi. long, 5 boards high, each board being 
4 in. wide and 1 in. thick ? 

15. A banquet hall 60 ft. long and 35 ft. 8 in. 
wide is to be covered with maple flooring costing 
$36 per 1000 ft. A man getting $5 per day can 
lay 200 sq. ft. Find the cost of flooring the hall. 

16. An apartment of 5 rooms is to be covered 
with yellow pine flooring costing $20 per 1000 ft. 
The dimensions of the rooms are : 

8 ft. 10 in. X 7 ft. 6 in. 
7 ft. 10 in. X 7 ft. 
12 ft. X 10 ft. 9 in. 
6 ft. 6 in. X 5 ft. 6 in. 
6 ft. 10 in. X 5 ft. 4 in. 

Find the total cost of the lumber. 
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17. How many board feet of lumber are in a pile 
8 ft. high, 9 ft. wide, and 20 ft. long ? Find the 
value of the lumber at $ 15 per 1000 ft. 

18. How many feet, board measure, in 22 boards, 
each board being 19 ft. long, 10 in. wide, and 1 in. 
thick ? 

19. How miany board feet in 32 joists, each joist 
being 20 ft. long and 5 in. square ? 

20. How many feet of lumber will be required 
for a box 8 ft. high, 4 ft. square ? 

SOLIQS 

For Reading and Discussion 

328. Anything that occupies space is a solid ; e,g. 
a baseball, a book, a pencil, etc. Solids have three 
dimensions, namely, length, breadth, and thickness; 




Fig. 1. 



surfaces have only two dimensions, length and 
breadth ; lines have only one dimension, length. 

Fig. 1 is not a solid, but it represents a solid. 

The lines AB, BC^ AU, etc., represent the 
edges of a solid. 

The surfaces AEFB, BCMF, CMHG, and 
GHEA are the lateral faces of the solid. 
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6. Hexagonal prism : area of base, 12|^ sq. ft. ; 
altitude, 2^ ft. 

Find the volume of the following cylinders : 

7. Area of base, 16 sq. ft. ; altitude 5 ft. 

8. Area of base, 25 sq. m. ; altitude 4 m. 

PROBLEMS 

346. 1. The dimensions of the base of a rec- 
tangular prism are 5 ft. by 3 ft. Find the volume 
of the prism, if the altitude is 4 ft. 

2. The area of the base of a cylinder is 30 sq. ft. 
The cylinder is 6 ft. high. Find the volume. 

3. A column of stone in the form of a rec- 
tangular prism is 8 ft. high. The area of the base 
is 40 sq. ft. Find the weight of the column, if 
1 cu. ft. weighs 160 lb. 

4. One square prism has a base 4 ft. long. The 
prism is 7 ft. high. Find the volume of the prism. 

5. Find the volume of a square prism that has 
the same base as the one given in No. 4, but is 
twice as high. 

6. What is the ratio of the volume of the prism 
in No. 4 to the volume of the prism in No. 5 ? 

7. Find the volume of a square prism that has 
the same height as the prism given in No. 4, but 
has a base 8 ft. long. 

8. What is the ratio of the volume of the prism 
in No. 4 to the volume of the prism in No. 7 ? 
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9. Find the volume of a cylinder that is 4 ft. 
high and has a base 16 in. in diameter. 

10. Find the volume of a cylinder that has the 
same height as the one given in No. 9, but has a 
diameter twice as great. 

11. Find the volume of a cylinder that has the 
same base as the one given in No. 9, but is twice as 
high. 

12. Compare the answers in 9 and 10; in 9 
and 11. 

13. How many cubic inches of copper in a copper 
wire ^ in. in diameter and 360 ft. long ? 

14. How many cubic feet of iron in an iron wire 
2000 ft. long and ^ in. in diameter ? 

PRACTICAL APPLICATIONS 

To find the Number of Gallons in a Cistern 

347. What is the ca- Process 

pacity in gallons of a 231 cu. in. = 1 gal 

cistern 8 ft. x 3 ft. x 11 J- of (8 x ^ x ;;) x 1728 
ft ^ ?^A 

^^ = —=— = 1974f gal. 

Explanation. Find the capacity (volume or solid con- 
tents) of the cistern. Since one liquid gallon contains 231 
cu. in., the number of gallons the cistern holds is ^kr ^^ ^^® 
number of cubic inches in the cistern. 

The contents are 8x3x11=264 cu. ft. Change to 
cubic inches. 264 x 1728 cu. in. =456,192 cu. in. ^ir ^^ 
456,192 = 1974f gal. 
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329. A rectangular solid is a solid having 6 rec- 
tangular faces or surfaces. Fig. 1 represents a 
rectangular solid. The lower and upper faces 
(ABCG and EFMH) are called the lower and 
upper bases of the solid. 

330. \ prism is a solid whose lateral faces are 
parallelograms, and whose upper and lower bases 
are equal and parallel to each other. 
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Rectangular Priam Trianj:ii]ar Prism 

PriBms are named from the shape of their bases — as tri- 
angular prisms, rectangular pi-isins, square prisms, hexagonal 
prisms, etc. , ^ 

331. By the lateral surface of a 
prism is meant the total surface of all 
I he faces except the upper and lower 




A circular cylinder is a solid 
bounded by a uniformly curved surface 
and having circles parallel to each 
other for its upper and lower bases. 
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333. The lateral surface of a cylinder is the 
curved surface. 

334. The total surface of a prism or a cylinder 
consists of the lateral surface plus the upper and 
lower bases. 

SURFACES OF SOLIDS 
To find the Area of the Lateral Surface of a Prism 

335. A rectangular solid is 4 ft. long, 2 ft. wide, 
and 3 ft. high. Find the lateral surface. 

Process 

The lateral surface consists of the areas of 4 rectangles. 
Area of one rectangle, 4 ft. by 3 ft. = 12 sq. ft. 
Area of one rectangle, 4 ft. by 3 ft. = 12 sq. ft. 
Area of one rectangle, 2 ft. by 3 f t. = 6 sq. ft. 
Area of one rectangle, 2 ft. by 3 ft. = 6 sq. ft. 

Lateral surface = 36 sq. ft. Ans. 




A shorter method is to find the perimeter of the 
base (12 ft.) and multiply it by the height. The 
result, expressed in square units of the same de- 
nominations as the dimensions, is the lateral surface. 
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336. Rule. The area of the convex surface of a 
prism equals the perimeter of the base multiplied by the 
altitude, eiqpressed in like units. 

To find the Area of the Convex Surface of a 
Circular Cylinder 

1. A cylinder is 6 it. high ; the 
diameter of the base is 2 ft. Find the 
convex surface. 

Wrap a piece of paper around the cylinder 
I so that it will equal the convex surface ; then 
y the paper as shown in Fig. 2. The paper 
will have the shape of a rectangle. The area 
of the rectangle, which is equal to the convex surface of the 
cylinder, is found by multiplying the length (the circum- 
ference of the base) by the altitude (the altitude of the 
cylinder). 




Convex Surface of Circular C3'linder = 3. 1416 x 
2x6 = 37.6992 (sq. ft.), 

337. Rule. The area of the convex surface of a 
circular cylinder equals the circumference of fbe base 
multiplied by the altitude, expressed in like units. 

I'ormula, CS= 2 tt x 2 x h. 
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EXERCISES 

Find the area of the lateral surface of the 
following rectangular prisms : 

Base Altitude 

1. 3 ft. by 6 ft. 5 ft. 

2. 2 ft. by 3 ft. 4 ft. 

3. 2^ m. by 3| m. 2^ ra. 

4. 9 dm. by 10 dm. 2 dm. 

Find the area of the lateral surface of the follow- 
ing prisms : 

5. Triangular prism; perimeter of base, 18 ft.; 
altitude, 3 ft. 

6. Hexagonal prism; perimeter of base, 12 ft.; 
altitude, 3 ft. 

Find the area of the lateral surface of the follow- 
ing circular cylinders : 

7. Circumference of base, 21 in.; altitude, 6 in. 

8. Diameter of base, 2 ft.; altitude, 1 ft. 

9. Find the total surface of the circular cylinders 
in exercises 7 and 8. 

PROBLEMS 

339. 1. How much sheet iron is necessary to 
line the sides of a refrigerator 18 ft. long, 12 ft. 
wide, and 8 ft. high, adding 10 % for waste ? 

2. Find the total surface of a cub^ 15 m. Vs^%. 
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3. The distance around a cylindrical gas tank 
is 154 ft. Wliat is the lateral surface of the tank, 
if the altitude is 40 ft. ? 

4. How much sheet iron will be needed to make 
a smokestack 20 ft. high and 7 ft. in diameter ? 

s. Find the lateral surface of a rectangular 
prism whose base is a square 3 ft. long and whose 
height is 6 ft 

VOLUMES OF SCUDS 
To find the Volume tit a Prism 
^^ 340; 1. By using inch cubes, build a rectangular 
■Brl priam 3 in. long, 3 in. wide, and 3 in. high, 

2. This prism can be divided horizontally into 
3 layers, or prisms, each being 3 in. long, 3 in. wide, and 
1 in. high. The volume of 1 layer is 9 cu. in. 




[S 



Therefore, the volume of the whole priam is 3 X 9 cu. in. 
= 27 cu. in. 

3U. Rule. The volume of a prism equals the 
product of the area of the base by the altitude ; the 
result, e^tressed as cubic units of the same denomina- 
tion as the dimensions, is the volume. 

Note. The voUinie of a rectangular prism may be found 
by multiplying together the length, width, and altitude, tiie 
three dimensions being expressed in like units. 
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Equation and Formula. 

Volume Prism=/ x u; x a. 

To find the Volume of a Cube 

342. In a cube the length, width, and altitude 
are equal. 

Rule. The volume of a cube equals the product 
obtained by taking the length 3 times as a factor. 

Equation and Formula. 

Volume Cube=P or (Ixlx 0- 

To find the Volume of a Cylinder 

343. Rule. The volume of a cylinder equals the 
product of the area of the base by the altitude. 

The two rules for finding the volumes of a prism 
and a cylinder may be combined into one rule. 

344. Rule. The volume of a prism or a cylinder 
equals the product of the area of the base by the 
altitude* 

EXERCISES 

345. Find the volume of the following rectangu- 
lar prisms : 

Lengrth Width Altitude Lengrth Width Altitude 

1. 3 ft. 2 ft. 1 ft. 2. 3 ft. 3 ft. 4 ft. 
3. 9 in. 2 ft. 6 in. 4. 3 m. 2 m. 1 m. 

Find the volume of the following prisms : 

5. Triangular prism : area of base, 30 sq. ft. • 
altitude, 4 ft. 
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3. The distance around a cylindrical gas tank 
is 154 ft. What is the lateral surface of the tank, 
if the altitude is 40 ft. ? 

4. How much sheet iron will be needed to make 
a smokerttack 20 ft. high and 7 ft. in diameter ? 

5. Find the lateral surface of a rectangular 
prism whose base is a square 3 ft. long and whose 
height is 6 ft. 

VOLUMES OP SOUDS 
To find the Volume of ft Prism 
340. 1. By using iDch cubes, build a rectangular 
prism 3 in. long, 3 in. wide, and 3 in. high. 

2. This prisiD can be divided horizontally into 
3 layers, or prisms, each being 3 in. long, 3 in, wide, and 
1 in. high. The volnme of 1 layer is 9 cu. in. 



« 
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Therefore, the volume of the whole prism ia 3 X 9 cu, in. 
= 27 cu. in. 

341. Rule. The volume of a prism equals the 
product of the area of the base by the altitude ; the 
result, expressed as cubic units of the same denomina- 
tion as the dimensions, is the voltmie. 

Note. The volume of a rectangular prism may be found 
by multiplying together the length, width, and altitude, liie 
three dimensions being expressed in like units. 
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Equation and Formula. 

VMmne Prisin=/ x icr x a. 

To find the ViAmne ai a Ciibe 

342. In a cabe the lengthy width, and altitude 
are equal. 

Rule. The vohime of a cube equals fbe product 
obtained by taking the length 3 times as a factor. 

Equation and Formula. 

Volume Cube=2^ or (/ X / X /). 

To find the Volume ai a Cjiinder 

343. Rule. The volume of a cj^der equals fbe 
product of the area of the base by the altitude. 

The two rules for finding the volumes of a prism 
and a cylinder may be combined into one rule. 

344. Rule. The volume of a prism or a cylinder 
equals the product of tiie area of the base by the 
altitude. 

EXERCISES 

345. Find the volume of the following rectangu- 
lar prisms : 

Len^ Width Altitude Length Width AlUtude 

1. 3 ft. 2 ft. 1 ft. 2. 3 ft. 3 ft. 4 ft. 
3. 9 in. 2 ft. 6 in. 4. 3 m. 2 m. 1 m. 

Find the volume of the following prisms : 

5. Triangular prism : area of base, 30 sq. ft. • 
altitude, 4 ft. 
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6. Hexagonal priam : area of base, 12|^ sq. 
altitude, 2^ ft. 

Find the volume of the following cylinders : 

7. Area of base, 16 sq. ft. ; altitude 5 ft. 
a. Area of base, 25 sq, ra, ; altitude 4 m. 



PROBLEMS 

346. 1. The dimensions of the base of a rec- 
tangular prism are 5 ft. by 3 ft. Find the volume 
of the prism, if the altitude is 4 ft. 

2. The area of the base of a cylinder is 30 sq. ft. 
The cylinder is 6 ft. high. Find the volume, 

3. A colunin of stone in the form of a rec- 
tangular prism ia 8 ft. high. The area of the base 
is 40 aq. ft. Find the weight of the column, if 
1 cu. ft. weighs 160 lb. 

4. One squfire prism has a base 4 ft. long. The 
prism is 7 ft. high. Find the volume of the prism. 

5. Find the volume of a square prism that has 
the same base as the one given in No. 4, but ia 
twice as high. 

6. What is the ratio of the volume of the prism 
in No. 4 to the volume of the prism in No. 5 ? 

7. Find the volume of a square prism that has 
the same height as the prism given in No. 4, but 
has a base 8 ft. long. 

8. What is the ratio of the volume of the prism 
iu No. 4 to the volume of the prism in No. "i 
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9. Find the volume of a cylinder that is 4 ft. 
high and has a base 16 in. in diameter. 

10. Find the volume of a cylinder that has the 
same height as the one given in No. 9, but has a 
diameter twice as great. 

11. Find the volume of a cylinder that has the 
same base as the one given in No. 9, but is twice as 
high. 

12. Compare the answers in 9 and 10; in 9 
and 11. 

13. How many cubic inches of copper in a copper 
wire ^ in. in diameter and 360 ft. long? 

14. How many cubic feet of iron in an iron wire 
2000 ft. long and J in. in diameter ? 

PRACTICAL APPLICATIONS 

To find the Number of Gallons in a Cistern 
347. What is the ca- Process 

pacity in gallons of a 231 cu. in. = 1 gal 

cistern 8 ft. x 3 ft. x 11 1 of (8 x 2 x ;;) x 1728 

^1^ = —^ = 1974f gal. 

Explanation. Find the capacity (volume or solid con- 
tents) of the cistern. Since one liquid gallon contains 231 
cu. in., the number of gallons the cistern holds is ^^ of the 
number of cubic inches in the cistern. 

The contents are 8x3x11=264 cu. ft. Change to 
cubic inches. 264 x 1728 cu. in. =456,192 cu. in. ^ of 
456,192 = 1974f gal. 
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Short Process 
(8x3x11) X 7^ = 1980 gal. 

Explanation. The uumber of gallons is approximately 
7^ times the number of cubic feet 

To find the Number of Bushels in a Bin 

348. Find the nuni- Process 

ber of bushels in a bin 2150 cu. in.* = 1 bu. 

5 ft. long, 4 ft. wide, ^ot ^ x ^ x 3 x 1728 

and 3 ft. high or deep. ^0 = 4&jMU bu. Am. 

215 

Explanation. One bushel contains 2150.42 cu. in. There- 
fore, the number of bushels is approximately -^if ^^ *^^ 
number of cubic inches. 

Short Process 

* cu. ft. = 1 bu. 

4 

4x^X 4 X 3=48bu. Ans. 

Explanation. 2150 cu. in. is approximately f cu. ft 
Each bushel occupies about f cu. ft. Therefore, the number 
of bushels is ^ of the number of cubic feet. 

WRITTEN EXERCISES 

349. Find the number of gallons that can be 
stored in the following cisterns : 

1. 15 ft. X 5 ft. X 2 ft. 6 in. 

2. 6 ft. X 4 ft. X 4 ft. 

3. 3 ft. X 5 ft. X 3 ft. 

4. 2 ft. 6 in. X 3 ft. 6 in. x 2 ft. 

* Note. In a bushel there are 2150.42 cu. in. 2150 is an approxi- 
mation. 
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Find the number of bushels that can be stored 
in the following bins : 

5. 2 ft. X 3 ft. X 9 in. 

6. 10 ft. X 3 ft. X 12 in. 

7. 8 ft. X 7^ ft. X 8 ft. 

8. 4 ft. X 3 ft. 3 in. X 2 ft. 

9. How many gallons will a vat hold that is 
4 ft. square and 12 in. high ? 

10. Find the cost of digging a cellar 25 ft. by 
10 ft., and 4 ft. deep, at 75 ct. a cubic yard. 

11. Find the cost of carting away the excavated 
earth at 25 ct. a cartload, each cart holding 1^ 
cu. yd. 

12. The weight of ice is .92 of the weight of 
water. What is the weight of a cake of ice 3 ft. 
long, 2 ft. wide, and 1 ft. high ? (1 cu. ft. of water 
weighs G2^ lb.) 

13. One tank is 6 ft. high; the radius of its 
base is 4 ft. How many gallons does it hold ? 

14. Find the capacity of a tank that is as high 
as the one given in No. 13, but has a base whose 
radius is twice as great. 

15. A box car is 33 ft. long, 8 ft. 8 in. wide, 
7 ft. 6 in. high, inside measure. 

(a) How many cubic feet in the car ? 

(b) How many bushels will the car hold ? 
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350. Find the value for ? in each of the 


following : 




FioiniB 


Bare 


ALTlTUdE 


Radius 


ClBCUM- 
PERENGB 


Abea 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Rectangle 

Rectangle 

Square 

Parallelogram 

Parallelogram 

Parallelogram 

Rectangle 

Rectangle 

Circle 

Circle 

Circle 

Circle 

Triangle 

Triangle 

Triangle 

Triangle 

Rectangle 

Triangle 

Square 

Parallelogram 

Circle 

Circle 

Triangle 

Square 

Rectangle 


6 ft. 
? 
? 
15 ft. 

? 
24 ft. 

? 
lOJft. 

9ift. 

? 
2.8 ft. 

? 

12.6 ft. 

6.6 ft. 

? 

? 

40.6 ft. 
? 
? 


6 in. 
2 ft. 

? 
9 in. 
12 ft. 

? 
5ift. 

? 

2 yd. 

3 yd. 
? 

7 in. 
2.7 yd. 
1.3 yd. 

? 
8.5 ft. 

? 
? 
8.9 ft. 


7 ft. 
? 
? 
9iin. 

2.6 ft. 
? 


? 
? 

22 in. 
? 

? 
? 


? 
18 sq. ft. 
256 sq. ft. 

? 
216 sq. ft. 
384 sq. ft. 
41 J sq. ft. 
26J sq. ft. 

? 
44 sq. in. 
? 
? 
? 
180 sq. ft. 
9.8 sq. ft. 
9 sq. ft. 
? 
? 
42.26 sq. yd. 
21.26 sq. ft. 
? 
36 sq. ft. 
101.25 sq. ft. 
21.16 sq. ft. 
30.26 sq. ft. 



351. Find the value for ? in each of the following 



1. 

2. 
3. 



Figure 



Prism 
Prism 
Cylinder 



Perimeteb 
OF Base 



16 sq. ft. 

24 sq. ft. 

18.5 sq. ft. 



Altitude 


Slant 
Height 


Diameter 


2 yd. 

? 
IJyd. 







Convex 
Surface 



120 sq. ft. 
? 



MISCELLANEOUS PROBLEMS 
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Find the value for ? in each of the following : 





Figure 


Ahea of Base 


Altitude 


Radius 


Volume 


1. 

2. 


Prism 
Cylinder 


48 sq. ft. 
72 sq. in. 


2iyd. 

lift. 




? 
? 



MISCELLANEOUS PROBLEMS IN MENSURATION 

I. 1. How many lots, each 25 ft. by 100 ft., can be 
made from a plot 300 ft. by 200 ft. ? (Draw a diagram.) 

2. The area of a rectangular plot is 1200 sq. ft. The 
base is three times as long as the altitude. Find the dimen- 
sions of the plot. 

3. A rectangular field is 180 yd. long ; the width is 40 % 
of the length. Find the area. 

4. A triangular flag is made of two strips of felt of 
equal size. The base of the flag is 9 in. ; the altitude of the 
flag is 18 in. How many square inches of felt in each strip? 

5. A circular track is 140 ft. in diameter. How many times 
must a boy run around the track to travel a mile ? (i? — S^.) 

6. A bin 10 ft. long, 5 ft. wide, and 5 ft. deep is filled 
with wheat. 

(a) How many bushels of wheat are in the bin ? 

(b) Find the value of the wheat at $1.05 per bushel. 

7. A rectangular stone prism is to have all its faces pol- 
ished except the base. The base of the prism is 3 ft. 4 in. long 
and 2 ft. 10 in. wide. What will the work cost at 75 ct. a sq. ft.? 

8. A cylindrical stone column is 12 ft. high; the area 
of the base is 12 sq. ft. 

(a) Find the volume of the column in cubic yards. 

(b) Find the weight of the column if one cubic yard 
weighs 42 lb. 

(c) Find the area of the convex surface of the column. 

(d) Find the area of the total surface of the column. 
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336. Rule. The area of Qie convex surface of a 
prism equals the perimeter of the base mtiltiplied by the 
altitude, expressed in like units. 

To And the Area of the Convex Surface of a. 
Circular Cylinder 

1. A cylinder is 6 it. high ; the 
diameter of the base is 2 ft. Find the 
convex surface. 

Wrap a piece of paper around the cylinder 
I so that it will equal the convex surface ; then 
lay the paper as shown in Fig. 2, The paper 
will have the shape of a rectangle. The area 
of the rectangle, which is equal to the convex surface of the 
cylinder, is found by multiplying the length (the circum- 
ference of the base) by the altitude (the altitude of the 
cylinder). 




Convex Surface of Circular Cylinder= 3.1416 x 
2x6 = 37.6992 (sq.ft.). 

337. Rule. The area of the convex surface of a 
circular cylinder equals the circumference of the base 
multiplied by the altitude, expressed in like units. 

Formula CS= 2irx2xh. 
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EXERCISES 

Find the area of the lateral surface of the 
following rectangular prisms : 

Base Altitude 

1. 3 ft. by 6 ft. 5 ft. 

2. 2 ft. by 3 ft. 4 ft. 

3. 2^ m. by 3| m. 2^ m. 

4. 9 dm. by 10 dm. 2 dm. 

Find the area of the lateral surface of the follow- 
ing prisms : 

5. Triangular prism; perimeter of base, 18 ft.; 
altitude, 3 ft. 

6. Hexagonal prism; perimeter of base, 12 ft.; 
altitude, 3 ft. 

Find the area of the lateral surface of the follow- 
ing circular cylinders : 

7. Circumference of base, 21 in.; altitude, 6 in. 

8. Diameter of base, 2 ft. ; altitude, 1 ft. 

9. Find the total surface of the circular cylinders 
in exercises 7 and 8. 

PROBLEMS 

339. 1. How much sheet iron is necessary to 
line the sides of a refrigerator 18 ft. long, 12 ft. 
wide, and 8 ft. high, adding 10 % for waste ? 

2. Find the total surface of a cube 15 in. long. 
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3. The distance around a cylindrical gas tank 
is 154 ft. What is the lateral surface of the tank, 
if the altitude is 40 ft. ? 

4. How much sheet iron will be needed to make 
a smokestack 20 ft. high and 7 ft. in diameter? 

3. Find the lateral surface of a rectangular 
prism whose base m a square 3 ft. long and whose 
height is 6 ft. 

VOLUMES OF SOUDS 
To flnd the Volume of a Prism 
340. 1. By using inch cubes, build a rectangnlar 
prism 3 in. long, 3 in. wide, and 3 in. high. 

2. This prism can be divided horizontally into 
3 layers, or prisms, each being 3 in. long, 3 in. vide, and 
1 in. high. The volume of 1 layer is 9 cu. in. 



m 




ffl 



Therefoi'e, the volume of the whole prism is 3 X 9 cu, in. 

= 27 cu. in. 

341. Rule. The volume of a prism equals the 
product of the area of the base by the altitude ; the 
result, expressed as cubic units of the same denomina- 
tion as the dimensions, is the volume. 

Note. The volume of a rectangular prism may be found 
by multiplying together the length, width, and altitude, Ae 
three dimensions being expressed in like units. 
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Equation and Formula. 

Volume Prism=Z y.w>(.a> 
To find the Volume of a Cube 

342. In a cube the length, width, and altitude 
are equal. 

Rule. The volume of a cube equals the product 
obtained by taking the length 3 times as a factor. 

Equation and Formula. 

Volume Cube=P or (/ x ? x 0« 

To find the Volume of a Cylinder 

343. Rule. The volume of a cylinder equals the 
product of the area of the base by the altitude. 

The two rules for finding the volumes of a prism 
and a cylinder may be combined into one rule. 

344. Rule. The volume of a prism or a cylinder 
equals the product of the area of the base by the 
altitude. 

EXERCISES 



Find the volume of the following rectangu- 
lar prisms : 

Length Width Altitude Length Width Altitude 

1. 3 ft. 2 ft. 1ft. 2. 3 ft. 3 ft. 4 ft. 
3. 9 in. 2 ft. 6 in. 4. 3 m. 2 m. 1 m. 

Find the volume of the following prisms : 

5. Triangular prism : area of base, 30 sq. ft. • 
altitude, 4 ft. 
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6. Hexagonal prism : area of base, 12 J sq. ft. ; 
altitude, 2^ ft. 

Find the volume of the following cylinders : 

7. Area of base, 16 sq. ft. ; altitude 5 ft. 

8. Area of base, 25 sq. m. ; altitude 4 m. 

PROBLEMS 

346. 1. The dimensions of the base of a rec- 
tangular prism are 5 ft. by 3 ft. Find the volume 
of the prism, if the altitude is 4 ft. 

2. The area of the base of a cylinder is 30 sq. ft. 
The cylinder is 6 ft. high. Find the volume. 

3. A column of stone in the form of a rec- 
tangular prism is 8 ft. high. The area of the base 
is 40 sq. ft. Find the weight of the column, if 
1 cu. ft. weighs 160 lb. 

4. One square prism has a base 4 ft. long. The 
prism is 7 ft. high. Find the volume of the prism. 

5. Find the volume of a square prism that has 
the same base as the one given in No. 4, but is 
twice as high. 

6. What is the ratio of the volume of the prism 
in No. 4 to the volume of the prism in No. 5 ? 

7. Find the volume of a square prism that has 
the same height as the prism given in No. 4, but 
has a base 8 ft. long. 

8. What is the ratio of the volume of the prism 
in No. 4 to the volume of the prism in No. 7 ? 
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9. Find the volume of a cylinder that is 4 ft. 
high and has a base 16 in. in diameter. 

10. Find the volume of a cylinder that has the 
same height as the one given in No. 9, but has a 
diameter twice as great. 

11. Find the volume of a cylinder that has the 
same base as the one given in No. 9, but is twice as 
high. 

12. Compare the answers in 9 and 10; in 9 
and 11. 

13. How many cubic inches of copper in a copper 
wire 3^ in. in diameter and 360 ft. long ? 

14. How many cubic feet of iron in an iron wire 
2000 ft. long and ^ in. in diameter ? 

PRACTICAL APPLICATIONS 

To find the Number of Gallons in a Cistern 
347. What is the ca- Process 

pacity in gallons of a 231 cu. in. = 1 gal. 

cistern 8 ft. x 3 ft. x 11 1 of (8 x ^ x ;;) x 1728 
£1. 9 231 

^ =1^ = 1974^ gal. 

Explanation. Find the capacity (volume or solid con- 
tents) of the cistern. Since one liquid gallon contains 231 
cu. in., the number of gallons the cistern holds is yjy of the 
number of cubic inches in the cistern. 

The contents are 8x3x11=264 cu. ft. Change to 
cubic inches. 264 x 1728 cu. in. =456,192 cu. in. -^^^ of 
466,192 = 1974f gal. 
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Fi^" 



10. A hull is 100 ft. long and S ft. wide. Fi 
the cost of laying a floor at $2,90 per thousand 
square feet, allowing for a loss of ^ of the floor 
area for waste. 

11. How many square feet are covered by a 
board 22 ft. long and 10 in. wide? 

12. If a board 18 ft. long and 9 in. wide and 3 

in. thick is cut into boards 1 in. in thickness, how 
many square feet do they cover ? 

13. How many board feet in 570 cu. ft. ? 

14. How many feet of wood will be required for 
a fence 1 mi. long, 5 boards high, each board being 
4 in. wide and 1 in. thick ? 

15. A banquet hall 60 ft. long and 35 ft. S in. 
wide is to be covered with maple flooring costing 
$36 per 1000 ft. A man getting $5 per day can 
lay 200 sq. ft. Find the cost of flooring the hall. 

16. An apartment of 5 rooms is to be covered 
with yellow pine flooring costing $20 per 1000 ft. 
The dimensions of the rooms are; 

8 ft. 10 in. X 7 ft. 6 in. 
7 ft. 10 in. X 7 ft. 
12 ft. X 10 ft. 9 in, 
6 ft. 6 in. X 5 ft. 6 in, 
6 ft. 10 in. X 5 ft. 4 m. 
Find the total cost of the lumber. 




17. How many boaixl feet of lumber aru in a pile | 
8 ft. high, 9 ft. wide, and 20 ft. long ? Find the | 
value of the lumber at $ 15 per 1000 ft. 

IB. How many feet, board measure, in 22 boards, | 
each board being 19 ft. long, 10 in. wide, and 1 in. 1 
thick ? 

19. How many board feet in 32 joista, each joist | 
being 20 ft. long and 5 in. square ? 

20. How many feet of lumber will be required j 
for a box 8 ft. high, 4 ft. square ? 

SOLIpS 

Fob Reading and Dis'^ussion 

328. Anything that occupies space is a solid ; e.g. 

a baseball, a book, a pencil, etc. Solids have three 

dimensions, namely, length, breadth, and thickness; 



it 
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surfaces have only two dimensions, length and 
breadth ; lines have only one dimension, length. 

Fig. 1 is not a solid, but it represents a solid. 

The lines AB, BC, AE, etc., represent the 
edges of a solid. 

The surfaces AEFB, BCMF, CMHG, and 
OSEA are the lateral faces of the solid. 
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329. A rectangular solid is a solid lia^injf 6 rec- 
tangular faces iir surfaces. Fig. 1 represents a 
rectaugiilar solid. The lower and upper faces 
{ABC'G and EFMII) are called the lower and 
upper bases of the solid. 

330. A prism ia a solid whose lateral faces are 
parallelograms, and whose tipper and lower bases 
are equal and parallel to each other. 



/IV 



Rectangular Prism 



Triangular Prism 



Prisms are named from tlie shape of their bases — as tri- 
angular prisma, rectangular prisms, square prisms, hexagonal 

331. By the lateral surface of a' 

|irism is meant the total surface of all 
I he faces except the upper and lower 




A circular cylinder is a solim 

bounded by a uniformly curved surface 
aud having circles parallel to each 
other for its upper and lower bases. 



SURFACES OF SOLIDS 

333. The lateral surface of a cylinder is th&l 
curved surface. 

334. The total surface of a prism or a cyliudexl 
consists of the lateral surface plus the upper an^ 
lower bases. 

SURFACES OF SOLIDS 
To find the Area of the Lateral Surface of a Prism 

335. A rectangular solid is 4 ft. long, 2 ft. wide,! 
and 3 ft. high. Find the lateral surface. 

Process 

The lateral surface uonsista of the areas of 4 reetangl 
Area of one rectangle, 4 ft. by 3 ft. = 12 sq. ft. 
Area of one recta.ngle, 4 ft. by 3 ft. = 12 si}, ft. 
Area of one rectangle, 2 ft. by 3 ft. = 6 sq. ft. 
Area of one rectangle, 2 ft. by 3 ft. = 6 sq. ft. 
Lateral surface = 36 sq. ft. . 




A shorter method is to find the perimeter of the 
base (12 ft.) and multiply it by the height. 
, result, expressed in square units of tVie same 
nominations as the dimensiou.'i, is the lateral surface. 



The^ 
le de-^^l 

irface. ^H 
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336. Ki'm:. The area of the convex surface of a 
prism equals the perimeter of the base multiplied by the 
altitude, expressed in like units. 

To find the Area of the Convex Surface of a ■ 

Circular CjUnder H 

1. A eylinder is 6 it. high ; the 
diameter of the base is 2 ft. Find the 
convex surface. 




Wrap a piece of paper around the cylinder 
o that it will equal the convex Burface ; then 
lay tlie paper as shown in Fig. 2. The paper 
will have the shape of a rectangle. The area 
of the rectangle, which is equal to the convex surface of tlie 
cylinder, is found hy multijilying the length (the circum- 
ference of the base) by the altitude (the altitude of the 
cylinder). 



r 

I * 



Convex Surface of Circular Cylinder = 
37.6992 (sq. ft.). 



1 



337. Rl;lh, The area of the convex surface of a 
circular cylinder equals the circumference of the base ' 
lultiplied by the altitude, expressed in like units. 

Formula CS^2 it x 2 x h. 
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EXERCISES 

Find the area of the lateral surface of the 
following rectangular prisms : 

Base Altitude 

1. 3 ft. by 6 ft. 5 ft. 

2. 2 ft. by 3 ft. 4 ft. 

3. 2^ m. by 3| m. 2^ m. 

4. 9 dm. by 10 dm. 2 dm. 

Find the area of the lateral surface of the follow- 
ing prisms : 

5. Triangular prism; perimeter of base, 18 ft.; 
altitude, 3 ft. 

6. Hexagonal prism; perimeter of base, 12 ft.; 
altitude, 3 ft. 

Find the area of the lateral surface of the follow- 
ing circular cylinders : 

7. Circumference of base, 21 in.; altitude, 6 in. 

8. Diameter of base, 2 ft. ; altitude, 1 ft. 

9. Find the total surface of the circular cylinders 
in exercises 7 and 8. 

PROBLEMS 

339. 1. How much sheet iron is necessary to 
line the sides of a refrigerator 18 ft. long, 12 ft. 
wide, and 8 ft. high, adding 10 % for waste ? 

2. Find the total surface of a cube 15 in. long. 
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3. The distance around a cylindrical gas tanE" 
is 154 ft. Wliat is the lateral surface of the tank, 
if the altitude is 4U ft. ? 

4. How much sheet iron will be needed to make 
a smokestack 20 ft. higli and 7 ft. in diameter? 

5. Find the lateral eiu^ace of a rectangular 
prism whose base is a square 3 ft. long and whose 
height is 6 ft. ^^ 

VOLUMES OF SOUDS ^H 

To find the Volume of a Prism ^^ 

340. 1- By using iuch cubes, build a rectangular 
prism 3 in. long, 3 in. wide, and S in, high, 

2. This prism can be divided horizontally into 
3 layers, or prisms, each being 3 in. long, 3 in. wide, and 
1 in. high. The volume of 1 layer is 9 eu. in. 



Wl 




(^ 



ilume of the whole prism is 3 x 9 cu. 



I 



341. Rule. The volume of a prism equals the 
product of the area of the base by the altitude ; the 
result, expressed as cubic units of the same denomma- 
tion as the dimensions, is the volume. 

Note. The volume of a rectangular prism may be found 
by multiplying together the length, width, and altitude, Mte 
three dimensions being expressed in like units. 



J 
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Equation and Fcikmula. j 

Volume Prisin=Ixuf xa- I 

To find the Votume of a Cube ^ 

342. In a cube the length, width, and altltutle 
are equal. 

RuLF.. The volume of a cube equals the product 
obtained by taking the length 3 times as a factor. 

Equation and Formula. | 

Volume Cube = I»or (/x/x/>. I 

To find the Volume of a Cylinder 

343. Hl'lk. The volume of a cylinder equals the 
product of the area of the base by the altitude. 

The two ru]e.s for finding the volumes of a prism 
and a cylinder may be combined into one rule. 

344. Rule. The volume of a prism or a cylinder 
equals the product of the area of the base by the 
altitude. 

EXERCISES 

345. Find the volume of the following rectangu- 
lar prisms : 

Length WUth AJtltu^B LeuBtl. Wlillh AH 

1. 3 ft. 2 ft. 1 ft. 2. 3 ft. 3 ft. 4 ft. 

3. 9 in. 2 ft. 6 in. 4. 3 ra. 2 m. 1 ra. 

Find the volume of the following priams: 

a. Triangular prism : area of base, 30 sq. ft. ; 



246 



PRACTICAL APPLICATIONS 



6. Hexagonal prism : area of base, 12| sq, 
altitude, 2^ ft. 

Fiud tlie volume of the following cylindera : 

7. Area of base, 16 sq. ft. ; altitude 5 ft. 
a. Area of base, 25 sq. m. ; altitude 4 m. 

PROBLEMS 

346. 1. The diraensiima of the ba.^e of a reo?^ 
tangular prism are 5 ft. by 3 ft. Find the volume 
of the prism, if the altitude ia 4 ft. 

2. The area of the base of a cylinder is 30 sq. ft. 
The cylinder ia G ft. high. Find the volume. 

3. A column of stone in the form of a rec- 
tangular prism is 8 ft. high. The area of the base 
is 40 sq. ft. Find the weight of the column, if 
1 cu. ft. weighs 160 lb. 

4. One square prism has a base 4 ft. long- The 
prism ia 7 ft. high. Find the volume of the prism. 

5. Find the volume of a square prism that has 
the same base as the one given in No. 4, but is 
twice as high. 

6. What is the ratio of tlie volume of the priam 
in No. 4 to the volume of the prism in No. 5? 

7. Find the volume of a square prism that has 
the same height as the prism given in No. 4, but 
has a l)ase 8 ft. long. 

8. What is the ratio of tlie volume of the prism 
in No. 4 to the volume of the prism in No. ' 
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9. Find the volume of a cylinder that is 4 ft. 
high and has a base 16 in. m diameter. 

10. Find the volume of a cylinder that has the j 
same height as the one given in No. 9, but has a i 
diameter twice as great. 

11. Find the volume of a cylinder that has the J 
same base as the one given in No. 9, but is twice a>b i 
high. 

12. Compare the answers in 9 and 10 ; in 
and 11. 

13. How many cubic inches of copper in a copper ' 
wire -^ in. in diameter and 360 ft. long? 

14. How many cubic feet of iron in an iron wire ] 
2000 ft. long and ^ in. in diameter ? 



PRACTICAL APPLICATIONS 

To find the Number of Gallons in a Cistern 



347. What ia the ca- 
pacity in gallons of a 
cistern 8 ft. x 3 ft. x 11 
ft.? 



231 cu. in. = 1 gaL 

-of(8x^x;;)xi- 

I 13824 



1974? gal. 

Explanation. Find the capacity (volume or solid con- 
tents) of the ciatern. Since one liquid gallon contains 231 
cu. in., the iiujnber of gallons the cistern holds ia j^ o£ the 
number of cubic inches in the cistern. 

The contents are 8 x 3 X 11 = 264 cu. ft. Change to 1 
cubic inches. 264 x 1728 cu. iu. =456,192 cu. in. ^ oj J 
456,192 =1974^801. 



r 
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Short Process 

(8x3x11) x7i- = 1980 gal. 
Explanation. The iiiiiiiber of gallons ia ap 
7J times the number of cubic feet 

To find Qie Number of 
348. Find the uiiin- 
her of bushels in a bin 
5 ft. long, 4 ft. wide, j^^^- 
and 3 ft. high or deep. ^0 



3150 cu, m.» = l bu. 

of » X ,4 X a X 1728 



215 

Explan&tioii. One bushel coutains 2150.42 cu. in. There- 
fore, the number of bushels is approximately j^j of the 
number of cubic inches. 

Short Process ^ 

^ cu. ft. = 1 bu. ■ 

4xox4x 3=48 bu. Ajis. " 

Explonatioii. 2150 cu. in. is approximately f cu. ft. 
Each bushel oueiijiies about j cu. ft. Therefore, the number 
of bushels is J of the number of cubic feet, 

WRITTEN EXERCISES 

349. Find the number of gallons that ( 
stored in the following cisterns : 

1. 15 ft. X 5 ft. X 2 ft. 6 in. 

2. 6 ft. X 4 ft. X 4 ft. 

3. 3 ft. X 5 ft. X .3 ft. 

4. 2 ft. 6 in. X .3 ft. 6 in. x 2 ft. 
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Find the number of bushels that can be stored 
in the following bins : 
5. 2 ft. X 3 ft. X 9 in. 
G. 10 ft. X 3 ft. X 12 in. 
7. 8 ft. X 71 ft. X 8 ft. 
s. 4 ft. X 3 ft. 3 in. x 2 ft. 
9. How many gallons will a vat hold that is 
4 ft. square and 12 in. high ? 

10. Find the cost of digging a cellar 25 ft. by 
10 ft., and 4 ft. deep, at 75 et. a cubic yard. 

u. Find the cost of carting away the excavated 
earth at 25 et. a cartload, each cart holding IJ 
cii. yd. 

12. The weight of ice is .92 of the weight of 
water. What is the weight of a cake of ice 3 ft. 
long, 2 ft. wide,H.'id 1 ft. high? (1 cu. ft. of water 
weighs 621 ih.j 

13. One tank ia G ft. high ; the radius of its 
bat^e is 4 ft. How many gallons does it hold? 

14. Find the capacity of a tank that is as high 

as the one given in No. 13, but has a base whose 
radius ia twice as great. 

15. A box car is 33 ft. long, 8 ft. 8 in. wide, 
7 ft. 6 in. high, inside measure. 

(a) How many cubic feet in the car? 

(b) How many bushels will the car hold? ^^M 
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1. 
2. 
3. 



350. Find the value for ? in each of the 


following : 




FlOUKB 


Bask 


AltituiJb 


Radius 


ClRCUM- 
FBRBNOB 


Area 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Rectangle 

Rectangle 

Square 

Parallelogram 

Parallelogram 

Parallelogram 

Rectangle 

Rectangle 

Circle 

Circle 

Circle 

Circle 

Triangle 

Triangle 

Triangle 

Triangle 

Rectangle 

Triangle 

Square 

Parallelogram 

Circle 

Circle 

Triangle 

Square 

Rectangle 


6 ft. 
? 
? 
IJft. 

? 
24 ft. 

? 
10} ft. 

9} ft. 

? 
2.8 ft. 

? 

12.6 ft. 

5.6 ft. 

? 

? 

40.5 ft. 
? 
? 


6 in. 
2 ft. 

? 
9 in. 
12 ft. 

? 
5} ft. 

? 

2 yd. 

3 yd. 
? 

7 in. 
2.7 yd. 
1.3 yd. 

9 

• 

8.5 ft. 

? 
? 
8.9 ft. 


7 ft. 
? 
? 
9} in. 

2.5 ft. 
? 


? 
? 

22 in. 
? 

? 
? 


? 
18 sq. ft. 
266 sq. ft. 

? 
216 sq. ft. 
384 sq. ft. 
41} sq. ft. 
26} sq. ft. 
? 
44 sq. in. 
? 
? 
? 
180 sq. ft. 
9.8 sq. ft. 
9 sq. ft. 
? 
? 
42.26 sq. yd. 
21.26 sq.ft. 
? 
36 sq. ft. 
101.25 sq. ft. 
21.16 sq. ft. 
30.26 sq. ft. 



. Find the value for ? in each of the following : 



Figure 



Prism 
Prism 
Cylinder 



Perimeter 
OF Base 



16 sq. ft. 

24 sq. ft. 

18.5 sq. ft. 



Altitude 


Slant 
Height 


Diameter 


2 yd. 

? 
liyd. 







Convex 
Surface 



120 sq. ft. 
? 
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352. Find tte value for ? in each of the following : 




F,..K. 


AiBi or Bahk 


A„„,„. 


" 


...... 


1. 


Cjllndar 


48 sq, ft. 
72 sq. in. 


2Ui 
lift. 




? 
? 


MISCELLANEOUS PROBLEMS IN MENSURATION 

353. 1. How many lota, each 25 ft. by 100 ft., caii be 
made from a plot 300 ft. by 200 ft. ? (Draw a diagram.) 

2. The area of a rectangular plot is 1200 sq. ft. The 
base is three times as long as the altitude. Find the dimen- 
sions of the plot. 

3. A rectangular field is 180 yd. long ; the width is 40 % 
of the length. Eind the area. 

4. A triangular flag is made of two strips of felt of 
equal size. The base of the flag is 9 in. ; the altitude of the 
flag is 18 in. How many square inches of felt in each atrip? 

5. A circular track is 140 ft. in diameter. How many times 
must a boy run ai'ound the track to travel a mile ? (fi - 3f ) 

G. A bin 10 ft. long, 6 ft. wide, and 6 ft. deep is filled 
with wheat. ^M 

(a) How many bushels of wheat are in the bin ? ^M 

(6) Find the value of the wheat at Sl.OS per bushel. ^^ 

7. A rectangular stone prism is to have all its faces pol- 
ished except the base. The base of the prism is 3 ft. 4 in. long 
and 2 ft. 10 in. wide. What will the work cost at 76 ct. a sq. ft.? 

B. A cylindrical atone column ia 12 ft, high ; the area 
of the base is 12 sq. ft. 

(a) Find the volume of the column in cubic yards. 

(6) Find the weight of the column if one cubic yard 
weighs 42 lb. 

(c) Find the area of the convex surface of the column. 

(rf) Find the area of the total surface of the column. 
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9. Draw to a convenipiit scale the plan of 
(d) A baseball field. 
(i) A lawn tennis court. 
10. Moke up and solve three problems about the l 
ball tield and three problems about the lawn tennis court. 

MISCELLANEOUS PROBLEMS — RELATED PROCESSES 
Group I 

354. 1. 24t yd. of cloth ai'e bought for S.'^(>f. Fiat 
the cost of one yajd. 

2. 30 J yd. of t^loth are bought for * 1 J per yard. Fin 
the cost. 

3. 32^ yd. of cloth are bought for $40.36. Find thi 
cost of 16J yd. 

4. 47 yd. of cloth are Iwuglit for | "O.V. How man] 
yarda may be bought for $ 211^ ? 

5. Cloth bought at $1| per yai'd is sold for $2\ peel 
yard. 

(a) Find the gain per cent on 1 yd. 

(6) Find the gain per cent on 24 yd. 

£. Cloth that cost S 1| per yard is sold at a gain of 20 <^M 
Find the selling price. 

7. Cloth is sold at a gain of 33^^. If the selling prical 
is $ 2 per yard, what is the cost per yard ? 

Group n 

355. Mr. Joseph Adams keeps a store at 214 East 33Afl 
St., New York. He orders the following goods from tb^ 
American Hat Company, 130 Mercer St., New York ; 

4 doz. Derby Hats (r^ S30 per dozen. 
6 doz. Straw Hats @ $ 24 per dozen. 
10 doz. Boys' Caps @ $ 2 per dozen. 



MISCELLANEOUS PROBLEMS 

1. Write, in full, the letter that Joseph Adams aeuds to 
the American Hat Compauy ordering the goods. 

2. The American Hat Company answers Mr. Adams, 
thanking him for the order and stating that the goods will 
be sent within 5 days. Write the letter. 

3. Writ*, in full, the bill that is sent with the goods. 
Fill out all the amounts, etfl. 

4. Mr. Adams paid as soon as the goods were received, 
and obtained discounts of 10 % and 2 %. How much did 
he pay ? 

3. Write the check which Mr. Adams sent to the Ameri- 
can Hat Company, 

6. The American Hat Company deposits the check in the 
Corn Exchange Bank. 

(rt) Indorse the cheek so that if it is lost no o 
lect the money. 

(h) Make out the deposit slip. 

7. Write the receipt sent by the American Hat Company 
to Mr. Adama, 

Group in 
356. 1. A merchant bought: 

120 white shirts @ $ 12 per dozen. 
180 gray shirts @ $18 per dozen. 
Find the total cost of the shirts. 

2. The white shirts were marked at a gain of 25%. 
76 % of tliem were sold at that price. How much was 
received for them ? 

3. The rest of the white shirts were sold at a reduction 
of 10 % from the marked price. How much was received 
for them ? 

4. The gray shirts were marked at again of 20 %. 60% 
of them were sold at that price. How much was received 
for them ? 
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5. The rest of the gray shirts were sold at a reduction 
of 20 % from the marked price. How much was received 
for them ? 

6. How much did the merchant gain or lose on the whole 
transaction ? 

7. What per cent did he gain or lose on the whole 
transaction ? 



3S7, The lots shown on this diagram were sold at s 
auction sale. The prices are given below. 
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BROADWAY 



31 - 26 X 100 (cor.) 
32, 33, 34 - 25 X 100 (each) 

36, 3fl - as X 100 (each) 

37, 38 - 26 X 100 (each) 
39, 40 - 25 X 100 (each) 

41 -26x 100 (each) 

42. 43, 44 - 25 X 100 (each) 

46-25 X 100 (cor.) 

4fl, 47, 48- 26 X 05 (each) 

4fl-25x 06 (cor.) 

60, 61, 62, 68, 54 - 25 X 100 (each) 

65, 66-25 X 100 (each) 

57-25X 06 (cor.) 
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1. Find the total area of the plot. 

2. Find the average price per lot on Broadway. 

3. Find the average price of all the lots. 

4. The price of lot 31 is what per cent of the price of 
lot 32 ? 

5. Find the area of lot 46. 

6. Find the price per square foot of lot 46. 

7. The buyer of lot 37 paid 30 % in cash and allowed 
the rest to remain on mortgage. Find the face of the 
mortgage. 

8. Find the semiannual interest on the mortgage 
Sit 5%. 

9. Find the annual taxes on lot 60 at 2.16 per centum. 

10. The buyer of lot 68 erected a house that cost $ 6000. 
He sold the house and lot at a gain of 18 %. How much 
did he receive for them ? How much did he gain ? 

Group V 

358. 1. A train travels 20| mi. in an hour. How far 
does it go in 6f hr. at that rate ? 

2. If a train travels 112^ mi. in 4^ hr., how far does it 
go in one hour at that rate ? 

3. If a train travels 266^ mi. in 8^ hr., how far does it 
go in 4^ hr. at that rate ? 

4. A train travels 98^ mi. less in 5^ hr. than in 8J hr. 
Find the number of miles it travels per hour. 

5. A train traveled at the rate of 30 mi. per hour for 
3^ hr., then it increased its speed by ^ of its former rate and 
traveled at the faster rate for 2^ hr. How far did it travel 
in the entire time ? 
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ECONOMT IK BUYIMG LARGE QUANTITIES, ETC. 
359. 1. A family can buy eggs at - for !j ct., or at 2S ct. 
a liozeri. It uses 60 doz. a year. How much will be gataeil 
Iiy buying the pRgs by the dozen ? 

2. A dealer buys a tase of eggs (riO doz.) for S8.60. He 
sella them at the rate of 3S ct. a dozen. 

(rt) How iimeh does he gain Y 
(l>) What per cent does he gain ? 

3. A grocer buys a tub of butter (56 lb.) at 32 ct. a pound. 
He sella half the tub at 37 ct. a pound and the rest at 19 ct. 
a half pound. 

(a) What par cent does he gain ? 

{}j) How much does he gain on 8 tuba of butter ■/ 

4. A family buys butter at the rate of 10 ct. a quarter of 
a pound. If the famUy uses 12 lb. of butter a month, htiw 
much would be saved each month by buying it at 37 ct. a 
pound ? 

5. A grocer bought a barrel of flour (196 )b.) for S5.W). 
He put the flour into 3|-lb. bags and sold it at 15 ct. a baj^. 

(o) How much did he gain on a barrel ? 
{h) What per cent did he gain ? 

6. Instead of buying a ton of coal for S6.75 at one time, 
a family buys it in pails, each pail containing 25 lb., at 15 
ct. a pail. How much does the family lose by buying the 
coal by the pail ? 

7. A grocer bought 24 bbl. of Hour at »5.60 a barrel. 
He sells | of the quantity in ^bbl. sacks at S.85 a sack, and 
the rest in J-bbl. sacks at $ 1.66 a sack, How much does he 
gain on the transaction ? 

8. A family can buy sugar at the rate of 3i lb. for 19 ct, 
or 10 lb. for 54 ct. 

(a) Which is the better rate ? 

{fi) How mufh is saved by buying 70 lb. at the better 
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9. A barrel of vinegar (31^ gal.) ia bought at 40 ct. a 
Ion. It is sold at 5 ct. a (gnart. 
(o) Find the per cent gain. 
(6) JPind the gain on 5 bbl. 

10. A family can buy salt in 2-ct. bags containing 1 lb., 
or in 5-ot. bags containing 3 lb. If the family uses 4^ lb. of J 
salt a month, how much will it save in a year by buyin^^ 
5-ct. bags ? 

11. Mr. Hunt buys 7(i [ir. of shoes at $ 1,60 per pair an^l 
100 [jf. at S2 per pair. He .sells the chea|jer shoos fan 
$1.75 per pair and the uku'c expensive shoes at a gain ( 

50 ct. per pair. 

(a) How much does he gain on the whole transaction ? 

(b) What per cent does he gain on the cheaper shoes ? 

12. 1 gained 15 fo, or S9.75, by selling a sewing machine. I 
How much did the machine cost ? 

13. I gained 22%, or 332.20, by selling a rug. How I 
much did I receive for the rug ? 

14. A clock was sold for S 81 . This was a gain of 8 % ] 
on the cost. Find the cost. 

15. By selling a load of fruit for $60, I lost 40%. 
Find the cost. 

16. A druggist spends 85 ct. for a bottle of medicine. 
He sells it for $ 1.25. What per cent does he gain ? 

17. A butcher buys 80 turkeys. The average weight is 
15 lb. The turkeys cost 24 et, a pound and are sold at a 
gain of 16f % ■ 

(a) How much is received for all the turkeys ? 
(&) Find the per cent profit. 

18. Oranges that were bought at the rate of 5 for 3 ct. 
are sold at the rate of 3 for 10 ct. Find the per cent of 
profit. 
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19. Newspapers that cost ^ ct. each are sold at 1 ct 
each. Find the per cent gain. 

20. George had 50 ct. He bought newspapers at 2 for 
1 ct. He sold the papers at 1 ct. each and spent all his 
money for more papers at 2 for 1 ct. He sold all of his 
second lot of papers at 1 ct. each. 

(a) Find George's profit. 

(b) Find the per cent of profit on the original capital. 

21. What per cent is gained on lead pencils that are 
bought at the rate of 4 for 5 ct. and sold at the rate of 3 ct. 
each? 

22. A tub of butter containing 52 lb. is bought for $ 32 
and sold at 40 ct. a pound. Find the per cent profit. 

23. Mr. A sold 2 houses that cost $22,500 each. On 
one he gained 34%; on the second, he lost 34%. Find 
the amount gained or lost in all. 

24. Mr. A sold 2 houses at $36,000 each. On one he 
gained 25% ; on the other, he lost 25%. How much did 
he gain or lose in all ? 

25. A wagon that cost $ 250 was marked at an advance 
of 50%. It was sold at a discount of 25% from the 
marked price. Find the loss or gain per cent. 

26. A suit of clothes cost $ 16. At what price should 
it be marked so that I may make a reduction of 25 % from 
the marked price and still gain 25 % ? 



APPENDIX I 

TABLES FOR REFERENCE 

Long Measure ' 

Long measure, or linear measure, is used in measuring 
lengths or distances. The standard unit of length is the 
yard. The standard yard is a metal bar carefully pre- 
served by the government in Washington. An exact copy 
is kept in each state capital. 



Table of Long Measure 


12 inches (in 


.) = 1 foot (ft.) 


3 feet 


= 1 yard (yd.) 


5^ yards 


= 1 rod (rd.) 


16^ feet 


= 1 rod 


320 rods 


= 1 mile (mi.) 


1760 yards 


= 1 mile 


6280 feet 


= 1 mile 



One eighth of a mile is called a furlong. 
Surveyors, or measurers of land, use the following : 

4 rods, or 66 feet, or 100 links (li.) = 1 chain (ch.) 

80 chains = 1 mile 

Square Measure 

Square measure, or surface measure, is used in measuring 
surfaces. The standard unit of measurement is the square 
yard. It is a square surface one yard long and one yard 
wide. 

i 
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Table of Square Measure 

144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 

30\ square yards = 1 square rod (sq. rd.) 

100 square rods =1 acre (A.) 

(>40 acres =1 square mile (sq. mi.) 

30 square miles = 1 township or section 

The acre is used in measuring land. A square field 209 
feet long and 209 feet wide measures about one acre. 
Surveyors use the following : 

16 square rods = 1 square chain (sq. ch.) 
10 square chains = 1 acre 

Miscellaneous Measures of Length or Surface 

4 inches = 1 hand (used in measuring the 

height of horses) 
6 feet = 1 fathom (used in measuring 

the depth of water) 
1^ miles = 1 knot or nautical mile 

100 square feet = a square (of roof, pavement) 

Cubic Measure 

Cubic measure is used in measuring solids and other 
volumes. The standard unit is the cubic foot. It is equal 
to the volume of a cube one foot in length, one foot in width, 
and one foot in height or depth. 

A body has three measurements or dimensions : length, 
breadth, and thickness or height. 

A cube is a body whose length, breadth, and thickness 
are equal. It is bounded by six equal square surfaces. 

A cubic foot is a cube each of whose 4iiT]ensions is one 
foot. 
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Table of Cubic Measure 

1 728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 

27 cubic feet = 1 cubic yard (cu. yd.) 

128 cubic feet of wood = 1 cord 

231 cubic inches (of liquid) = 1 gallon 
2150.4 cubic inches (of grain, etc.) = 1 bushel (the standard 

Winchester bushel) 

The standard bushel in England is the Imperial bushel ; 
it contains 2218.192 cu. in. 

A cord is a pile of wood 8 feet long, 4 feet wide, and 
4 feet high. 

Measure of Angles or Circular Measure 

60 seconds (") = 1 minute (') 
60 minutes = 1 degree (°) 

90 degrees = 1 right angle (rt. ^) 

or 1 quadrant 
360 angle degrees = 4 right angles 
360 arc degrees = 1 circumference 

Avoirdupois Weight 

Avoirdupois weight is used in weighing grain, coal, and 
other bulky merchandise. The standard unit is the avoir- 
lupois pound containing 7000 Troy grains. 

Table of Avoirdupois Weight 

16 ounces (oz.) = 1 pound (lb.) 
100 pounds = 1 hundredweight (cwt.) 

2000 pounds = 1 ton (T.) 

20 hundredweight = 1 ton 
2240 pounds := 1 long ton 

112 pounds = 1 long hundredweight 
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Miscellaneous Weights 

60 pounds (lb.) = 1 bushel of potatoes 

32 pounds = 1 bushel of oats 

60 pounds = 1 bushel of wheat 

56 pounds = 1 bushel of corn (shelled) 

66 pounds = 1 bushel of rye 

48 pounds = 1 bushel of barley 

80 pounds = 1 bushel of coal 

200 pounds = 1 barrel of i)ork 

196 pounds = 1 barrel of flour 

66 pounds = 1 firkin of butter 

62^ pounds = 1 cubic foot of water 

Troy Weight 

Troy weight is used in weighing the precious metals such 
as gold and silver. 

Table of Troy Weight 

24 grains (gr.) = 1 pennyweight (pwt. or dwt.) 
20 pennyweights = 1 ounce (oz.) 
12 ounces = 1 pound (lb.) 

57G0 grains = 1 pound 

An ounce Troy weighs 480 Troy grains. 

Dry Measure 

Dry measure is used in measuring dry articles such as 
grains, vegetables, and fruits. The standard unit is the 
Winchester bushel. It is cylindrical in form, 18^ inches in 
diameter, and 8 inches deep. It contains 2160.42 cubic 
inches, or 1^ cubic feet. 

Dry Measure Liqtiid Measure * 

2 pints (pt.) = 1 quart (qt.) 4 gills (gi.) = 1 pint (pt.) 
8 quarts = 1 peck (pk.) 2 pints = 1 quart (qt.) 

/^ \ ='^ bushel (bu.) 4 quarts = 1 gallon (gal.) 

o^ quarts j 

* The standard unit of liquid measure is the gallon, containing 231 
cubic inches. 
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Time Measure 

Time measare is used in measuring time. The standard 
unit of time is the day of 24 hours. It is the time required 
for the earth to make one complete rotatiou upon its axis. 

The year consists of 365 days. It is the time required 
for the earth to make one complete revolution around the 

In telling the time of day, the hours before midday are ' 
called forenoon and those after midday are called after- 
noon. A.M. designates forenoon; p.m. afternoon. Thus, 
7 A.M. means 7 o'clock in the morning, or forenoon ; 4 p.m. 
means 4 o'clock in the afternoon; 12 m. indicates noon; 
12 P.M. indicates midnight; 9.30 means 30 minutes after 9j 
9.60 means 50 minutea after 9, or 10 minutes'of or before 10. 

Table of Time Measure 

60 seconds (sec.) = 1 minute (min.) 
60 minutes = 1 hour (hr.) 

24 houjs = 1 day (da.) 

365 days = 1 year (yr.) 

366 days = 1 leap year. 
100 years = 1 century. 

In examples involving reduction, SO days are usually 1 
considered a month, and 12 months a year. 

Thirty days has September. 
April, June, and November, etc. 

A leap year contains 366 days; the extra day is added to ] 
Pebmary (Feb. 29). The system of leap year was devised. "l 
to make up for the loss of nearly ^ of a day each year, due I 
to the difEereoce between the actual length of a solar year J 
(□early 365^ days) and the length of a calendar yea^v 
(365 days). 



Ad 
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Vears indicated by numbers which are divisible by 4 
without a remainder are leap years {e.g. 1912, 1916, 1920). 

The only exception is that a leap year ia not counted at 
the end of a century that is not exactly divisible by 4 
e.fj.. 1700, 1800, 1900 were not leap yeai-s; but 2000 willb 
a leap year. 

Miscellaneous Tables 



2 things = 1 pair 20 things 

12 things = 1 duKeii (doz.) 24 sheets 

12 dozen | ^ j . , 20quii-es 1 

144 things J ' K^"'"' i.K'-".^ 480 sheets f 

12 gross, or | 

1728 things J 



: I score (so.)'] 
: 1 quire (qr.), J 

= 1 ream (riii.)i 



great gross (gt. gro.) 



English Money 

English money is the currency uaed in Great Britain and 
Ireland. The unit is the pound sterling {£), a gold coin, 
worth $4.8665, or about $4.87, in U. S. money. The ahil- 
ling ia worth a little more than 24 cents, and the penny i 
worth about 2 cents of our money. 

Table of EngliBh Honey 

4 farthings (far.) = 1 penny (d.) 
12 pence = 1 shilling (s.) 

20 shillings = 1 pound sterling (Si) 

' 21 shillings = 1 guinea 

The currency of systems of several other countries i 
commercial importance are shown in the following table : ] 

Germany 1 Mark = 100 Pfennig = 9 .k 

France 1 Franc = 100 Centimes = .193 

Italy 1 Lira = 100 Centesimi = .193 

Austria 1 Crown = 100 Heller = .203 

1 Kuble = 100 Kopecks = .51 
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Table of Metric System 

Metric Table of Length 

10 millimeters (mm.) = 1 centimeter (cm.) 
10 centimetei-s = 1 decimeter (dm.) 

10 decimeters = 1 meter (m.) 

10 meters = 1 dekumeter (Dm.) 

10 dekametera = 1 hektometer (Hm.) 

10 hektometei's = 1 kilometer (Km.) 

Measurement of Surfaces 

The unit ol' surface measure in the metric system is the 
square meter; it is the surface of a square, each side of 
which is one meter in length. 

This diagram represents 1 square centimeter. 

A square meter equals 1.196 square yards. 



Metric Table of Surface Measure 
100 square millimeters (sq. mm.) = 1 square centimeter 

(sq. cm.) 
100 square centimeters = 1 square decimeter (sq. dm.) ^h 
100 square decimeters = 1 square meter (sq. m.). ^^| 

100 square meters = 1 square dekameter (sq. Dm.) ^^M 

100 square dekametera = 1 square hektometer (sq. Hm.) ^^ 
100 square iiektometers = 1 square kilometer (sq. Km.) 

The areas of walla, floors, ceilings, etc., are expressed in 
square meters ; the ai'eas of large aurfaces, such as the areas ^H 
of couutriea, are expressed in square kilometers (1 square ^H 
kilometer equals nearly .4 square mile). ^^M 

The unit of the metric table of land measure is the are, 
which is the area of a square dekameter ; the area of an 
are, therefore, is 

100 X 1.190 sq. yd. = 119.6 aq. yd. 
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Metric T&ble of Land Measure 

100 ceutares (ca.) = 1 are (a.) 

100 ares = 1 hektare (uearly 2} acres) (HaJ| 

Measurements of Volume 
1'he unit of measurement of volume in the Metric System | 
is the cubic meter; it is the volume of a cube each edge of 
whiuh is one meter in leugth. 

A cubic meter equals about 1.308 cubic yards, or 1^ 
cubic yards. 

Metric Table of Volume 

1000 cubic millimetera = 1 cubic centimeter 

1000 cubic centimeters =1 cubic decimeter 

1000 cubic decimeters = 1 cubic meter 

The unit of the metric table of wood measure is the sti 

which is a cubic meter; the stere is the only unit 

Measures of Capacity 

The imit of measurement of capacity in the metric system 
for both dry and liquid measures is the liter, which is the 
volume of a cubic decimeter. 

A liter is about 1 quart; it is equal to 1.057 qt. (liquid 
measure) and .908 qt. (dry measure). 

Metric Table of Dry aad Liquid Measures ■ 

10 millimeters =1 centOiter ^M 



\ 







10 centiliters 


= 1 deciliter 




M 






10 deciliters 
10 liters 


= 1 Uter (1.) 
= 1 dekaliter 


■ 


1 






10 dekaliters 


= 1 hektoUter 


m 


1 


Small 
easure 
easure 


quantities, such as are purchased in stores, 
by the liter; large quantities, those that 
by the bushel in our system, are measured by 


are 
the 



hektoliter (nearly 2.84 bushels). 
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Measures of Weight 

The unit of measurement of weight in the Metric System 
is the gram ; a gram is the weight of 1 cubic centimeter of 
water at its greatest density. Our nickel (5-cent piece) 
weighs about 6 grams. 

A kilogram or kilo is the weight of 1000 cubic centi- 
meters of water, or 1 liter of water. A kilogram weighs 
2.2046 pounds avoirdupois or 2.2 pounds. 

Metric Table of Measures of Weight 
10 milligrams (mg.) = 1 centigram 
10 centigrams = 1 decigram 

10 decigrams = 1 gram (gr.) 

10 grams = 1 dekagram 

10 dekagrams = 1 hectogram 

10 hectograms = 1 kilogram (kilo) = 2.2046 lb. 
1000 kilograms = 1 metric ton. 

The gram is a light weight (about -^ ounce avoirdupois) ; 
it is used in weighing precious metals, medicines, etc. ; the 
kilogram is used in weighing groceries as ordinarily bought 
and sold ; the metric ton (about 2205 pounds) is used in 
weighing heavy or bulky articles, such as coal, iron ore, etc. 
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Modern English 

By HENRY P. EMERSON, Superintendent of ] 
Education, Buffalo, New York 



IDA C. BENDER, Supervisor of Primary Grades,] 
Buffalo, New York 

Book I. Elementary Lessons in English ... 40 cents 
Book II. A Practical English Grammar with Ex- 
ercises in Composition 60 cents 

A Complete Course in Language, Composition, and Grammar 
covering the Requirements in English 

In the First Book the child is taught to gather thought from the 
printed page, from his observation and experience ; to give it an 
orderly arrangement and correct oral and written expression in sen- 
tence and paragraph. The sentence is taught as a part of connected 
discourse. The common use of capitaJs and marks, sentence classi- 
fications, the simple grammatical relations, and a concise and prac- 
tical treatment of letter writing are included. 

The Second Book continues the oral and written practice begun 
in the First Book, enlai^ing and varying the forms of expression. 
It develops the topic, the paragraph, and the sentence with the 
topical outline and the topical sentence. It gives a complete treat- 
ment of Modern English Grammar and the structure of the English 
language, together with a chapter on the history of its development. 

In both books the selections and illustrative sentences possess 
exceptional literary quality ; the explanations are simple ; the defi- 
nitions concise and unifonn ; the reviews timely and helpM. 

THE MACMILLAN COMPANY ■ 
61-66 Fifth Avenue, Hew Torfc ^| 

CHICAGO BOSTON SAN FRANCISCO DALLAS ATLANTA 



The American School Readers 

By KATE FOREST OSWELL 

Author of " Old Time Tales '* and other books for children, and 

CHARLES B. GILBERT 

Formerly Superintendent of Schools, St. Louis, Newark, and Rochester, 
and author of ** The Gilbert Arithmetics," etc. 



This series is the latest and ripest product of the evolution in 
children's textbooks. They have preserved all the qualities of 
proven excellence, and have added new features equally good. 
Standard literature unadapted but graded so that children will 
read it with joy. Unsurpassed in literary quantity, illustration, 
and mechanical excellence. 



Primer CoL ill. i2mo, 120 pages, 30 cents net 

The first lessons tell the real experience of real children in common 
words in a continued story. The pictures are more than ornaments; 
they help tell the story. 

First Reader CoL ill. jsmo, 138 pages, 30 cents net 

In the first part of the book a continuation of the lessons found in the 
Primer. Stories and poems. Artistic and illustrated. 

Second Reader CoL ill. i2mo. 184 pages. 3^ cents net 

A splendid collection of children's literature, folk tales, and poetry. 

Third Reader ///. i2mo. 244 pages. 40 cents net 

Folklore and fairy story, historical stories, nature stories, poems, and 
classic tales of enterprise and common lief. Carefully graded. 

Fourth Reader ///. izmo. 322 pages. 3^ cents net 

Stories from animal life, myth and fancy, history and the Bible. 
Poems for children. Suggestive questions. 

Fifth Reader ///. i2mo. 4go pages, jo cents net 

Selections from standard authors in prose and verse. An introduction 
to the study of literature. 

The Literary Reader for Higher Grades i2mo. 59/ pages. 70 cents net 

An introduction to the appreciative study of the masters of English 
literature. Narration, description, essays and oratory, prose and 
poetry, arranged by authors with portrait and biographical sketch. 
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THE TARR AND McMURRY 



NEW GEOGRAPHIES 



First Book (complete) $0.65 Second Book (complete) Si. 10 
First Book, Part One .40 Second Book, Part One .65 
First Book, Part Two .50 Second Book, Part Two .65 



They make Home Geography the basis of study for World 
Geography. 

They use type-forms developed from Home Geography as a basis 
for interpretation, appreciation, understanding, and definition. 

They make descriptive matter vivid by appropriate illustration; 
the foots plain by diagram, graph, or product-map ; the visualization 
complete by appropriate physical or colored map, studied in connec- 
tion with the text. 

They emphasize the essentials by synoptical outline. The leading 
facts stand out. 

They retain interest and make sure the application by timely 
suggestions, reviews, and comparisons. 

They treat each topic in its relation to man, introduce the problem 
question, and bring out cause and effect relation. 

They appeal to the child's interest in human life and activity, his 
wonder and curiosity, his sympathy and self-activity. 

They are adapted to the best methods of teaching and they suggest 
methods of study. 

The books are mechanically perfect. The maps are bound in. 
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The Golden Rule Series 



Bv E. HERSHEY SNEATH. GEORGE HODGES and 
EDWARD LAWRENCE STEVENS 



READING WITH A MORAL PURPOSE 



1 

I 



This is a. new series of Literary Readers containing selections 
carefully chosen for the vivid portrayal of ideal beauty in human 
Ufe and character. They emphasize right action in human con- 
duct and suggest the correct moral response to situations within 
the experience of the child. While avoiding religious instruction, 
moral precepts and lectures, they teach the simple attainable 
virtues of school and home life, grade by grade, in an indirect 
manner, leaving the child to do his own moralizing. This is the 
first and only series of readers to concentrate attention on the 
problems of morality and their solution in an indirect manner. 

These books are all neatly and strongly bound, printed in 
large, clear type, on good paper, with appropriate illustration. 

I. The Golden Ladder Book, Third Grade 
n. The Golden Path Book, Fourth Grade 
TIL The Golden Door Book, Fifth Grade 
IV. The Golden Key Book, Sixth Grade 
V. The Golden Word Book, Seventh Grade 
VI. The Golden Deed Book, Eighth Grade 
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